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Examination Hi the Remedies employed againft the 


ae of tbe Viper. 


AFTER having Sate the quality or the: 


viper’s venom, and being much better acquainted 
than hitherto with the nature of this poifon, it ap- 


peared to be no longer difficult to find a remedy 

for it. This is the ufual way of reafoning, and 
is the fource of numberlefs, remedies, which fuc- 
ceed each other, and are at length found by expe-. 


rience to be hurtful, or ufelefs at leaft. The fluid 


‘Volatile ae owes its greateft repute to the re- 
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eeived oo that the nature of the vipeng ve 
nom was difcovered. Juffieu, from the authority — 
of Mead, deemed it an acid, and this was. fufficient 
to give ‘the volatile alkali the reputation of being. - 
a true antidote again{t it. 

‘The authors who fucceeded Juffieu copied from 
each other. They adopted the remedy, and its 
mode of action, and they, found it a good one, be. 
_eaufe the bite of the viper is not always fatal ‘in 
its confequences. For my part, I am of opinion, 
that even when the nature ofa poifon is well. 
known, and the. effects it produces on animals, 
‘we may very eafily be at a lofs for its remedy. 
Nothing is lefs difficult to conceive than this, if 
we reflect how very ignorant we: ftill are as to the 
animal machine, and how much we are in the 
dark and in uncertainty, as to the qualities, or 
the virtues of bodies. 

Be that as it may, it is clear that the authority 
of certain writers has brought into fafhion 2 
_ greater number of remedies, than has been ‘intros 
duced by the fallacious experiments of others, or 
the {carcity and price of the remedies themfelves. 
The bezoar, for inftance, the unicorn, and rhino- 
ceros, are of the latter difcription. _Were we 
to examine by the rigid touchftone of experiment, 
the. long litt of remedies, to how few would they 
not be reduced? It is on this account that. the 
beft collection of receipes is invariably the fhorteft. 

We have already feen above, in what eftimation 
the fluid volatile alkali, regarded as a fpecifick, 

3 | fhould 
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thould be held: All my experiments fhow it to 
be totally ufelefs, even when taken inwardly. It does 
hot appear that it can have the fmalleft effeét when 
applied to the part bitten. It is almoft needlefs 
to obferve, that the volatile alkali, whether given» 
internally, or applied to the part, can in no way 
ferve to correct the acidity of the venom, fince 
the venom is certainly not acid; whence “itis that 
thefe boafted qualities of an alkalefeent principle, 
“this neutralization of falts, are mere fancies and 
errours producéd by ill experiments. I believe 
befides, that even though the venom of the viper 
_fhould be acid, and deftruGtive to animals as an 
acid principle, we ought to expect little or no- 
thing’from-the volatile alkali applied externally. 
To the end that the volatile alkali fhould faturate 
the acid of the venom, it would be neceffary that 
it fhould find its way into the part. bitten, and 
fhould there mix and unite itfelf with it. It appears 
to me, that in general, the volatile alkali does not 
teach the mufcles through the fkin, at the place 
where the poifon has penetrated. ’Tis at leaft what 
I obferved in thofe animals that have a compact 
fkin, like that of the human body. 


Experiments on the cos is i the Volatile Atal upon 
the bite of the Viper. 


I cut a piece of ei fkin niente the belly of a 
euineapig, the incifion being in the fhape of 
B2. | a parel- 
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a parellelopram, statue fides of which were fepa- 
rated from the animal, the fourth full hanging to 
it. I pierced the cut fkin with the dried teeth of a 
viper, which penetrated it through and through, 
Under the hairy fide of this fkin, thus prepared, I 
held a bottle filled with volatile alkali, and having a 
mouth of four lines diameter, but could never per- 
ceive that any {mell was communicated to the in; 
fide of the fkin, how long foever I kept it over 
the bottle, and however great the ftrength of the vo. 
latile alkali, which was active to a degree. 

I repeated this experiment on rabbits, that have 
a fkin flill thinner. ‘The event was the fame; no 
fmell could be perceived through the fkin.. 
_ I moiftened the inner part of the fkin of a guinea- 
pig, which I had previoufly pierced with the dried 
teeth of a. viper, as before, with a little diluted 
nitrous acid... Whatever quantity of the volatile. 
alkali I threw upon the outer part of the fkin, the 
nitrous acid never appeared to be faturated,.or in 
the, fmalleft degree weakened., .At another time-t 
moiftened the dkin of another. guineapig, prepared 
as, above, with a diffolution of copper in well diz 
luted nitrous acid; and. kept the, outer part of the 
fkin wet with the fluid volatile alkali: the diflo- 
lution of copper did not ichange its colour to 
blue. ty Whi: : 
‘It is then certain, that in prion the volame 


alkali does not penetrate through the compact fkin 


ofa quadruped; the reafon ef which is, that the 
tooth of a viper being very {mall, does. no more, 
, than 
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than difplace the parts a little, and in proportion 
as it is withdrawn, the fkin, by its elafticity, reco- 
vers its former fituation, and clofes the hole.- It on 

this account frequently happens, that the bite of a 
viper does not caufe the animal to bleed. If a 
eonfiderable veffel has been punctured by the tooth, 

the blood iffues out, coagulates, and aah the 
entry of other fubftances. | 

The human ‘kin is thicker than that of rabbits 
and guineapigs; it is of avery clofe contes cture, 
and very elaftick. If the fluid volatile alkali were a 
true {pecifick, whenever it could unite itfelf with 
the viper’s venom, it would be inefficacious againit 
the bite of a viper in man, or could at beft ferve 
only for bites.in the fkin altogether fuperficial, 
which are never to be dreaded in any quadruped, 
however fmall, and much lefs in man. 

But if the volatile alkali is ufelefs when applied 
externally to the part, from the difficulty it finds to 
mix with the poifon; why may it not be ufe- 
ful, if we contrive to introduce it into the parts 
bitten? greater or fmaller incifions may be made. 
in animals, and the volatile alkali conveyed by this 
means to the wounded mufcles. Will it in this 
cafe be a fpecifick > ‘Will it at leaft be ufeful? 

To fully elucidate this I made the Sg eX 
periments. 

I had feveral animals, fuch as hens, rabbits, 
suineapigs, &c. bit in the lee, and fome minutes 
after made deep and extenfive incifions into the 
wounded parts. I wafhed thefe incifions with pure 

Be volatile 
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volatile alkali, and covered the legs with linen: 
bandages. I got ready an equal number of ani- 
mals of the fame fize, and of the fame kinds, ta: 
ferve as a comparifon, ‘Thefe were likewife bit in 
the leg, but I neither made incifions, nor applied 
to them the volatile alkali, ‘The refult of twenty- 
four experiments was not favourable to this me-— 
dicine applied to the incifions, and the violence of 
the difeafe was even more confiderable in the. for- 
mer than in the latter. . 

I cannot here pafs over an expetiineat which 
was fuggefted to me by the Duc de Chaulnes, and 
which I made a little time after, with his affiftance, 
on.a pigeon, in the prefence of a celebrated phyfi- 
cian and chymift, Monfieur Darcet, I mixed to- 
gether equal proportions of venom and _ volatile 
alkali, and introduced a part of this mixture into 
the pectoral mufcles, The pigeon died at the end 
of eleven minutes, As I had fome fufpicion that 
in the operation, I had penetrated into the cavity 
of the thorax, I thought proper to repeat the ex- 
periment on other animals. Befides this, I varied 
the quantities of the venom, and of the volatile al- 
kali, and likewife: made ufe of fluid volatile alka. 
lies, prepared without lime. Of -fix pigeons who 
were poifoned in the breaft, and fix others in 
the leg, not one recovered, and all died in a very. 
fhort f{pace, : 

I put into a {mall elafs, three drops of: viper ’s. 
venom, and twelve drops of fluid volatile alkali,. 
After having mixed thefe two fluids together, I, 
. put 


@ 


ON POPS ONS. My. 


put half a drop of them on the divided fibres of 
one of the mufcles of a pigeon. It died at the end 
of thirty hours, with the fymptoms of poifon, but 
in a moderate degree.: i 

I repeated this experiment on another pigeon, 
the mufcies of which I had laid bare, and wounded 
in feveral places. Into thefe mufcles I introduced 
a {mall piece of wood weil covered with the venom 
taken from ‘the glafg. The pigeon furvived, al- 
though the fymptoms of poifon difcovered them- 
felves. 

I repeated this fecond experiment on another 
pigeon, and introduced as above, the piece of wood 
‘covered with the venom. The animal lived, and 
had fearce any aliment. | | 

I made a frefh experiment with the piece of 
wood dipped in the venom, 2 hil in lefs than an hour 
the pigeon died. ; 

The little uniformity in the refult of thefe ex- 
‘periments made me fufpect, that the poifon had 
not well communicated itfelf to the mufcles, and 
that the ufe of the picce of wood was not the beft 
way to communicate the difeafe. Some fuceeed- 
ing éxperiments confirmed me in this fufpicion. 

I formed then the idea of introducing into the 
mufcles of pigeons, the venom from the fmall 
glafs, by means of a thread repeatedly doubled. 
I paffed the threads well rubbed over with this 
poifonous mixture, through the muicles, and left 
them there. Six pigeons who underwent this ex- 
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periment, all died in the ue of thirty- feven sae 
nutes. 
It is, however, poflible, that the fluid volatile 
alkali contraéts the veffels in fuch a way, that the 
venom cannot be eafily abforbed; but be that-as © 
it will, we fee clearly that when it is well applied, 
it is mortal as before, and that the volatile alkali. 
does not diminith its activity. : 

Thefe experiments not only demonftrate the ab-. 
folute inutility of the volatile alkali againft the bite — 
of the viper, when applied externally ; but they 
at the fame time prove ftill further, that it cannot 
have a direct and fpecifick operation, ‘thei iseven 
taken internally. If the venom of the viper pre- 
ferves all its malignant qualities when in immediate 
union with the volatile alkali, how can it ever be 
deprived of them, by meeting with it, when it is 
itfelf united in the animal, with an immenfe 
quantity of fluids, and difperfed in fo many parts? 


\ , 


“Experiments on the inefficacy of different Subflances 
againft the bite of the Viper. 


The fame experiments may ferve equally to ex- 
clude from the number of fpecificks, the many 
boatted remedies. againft the venom of the Viper. 
I united a great number of fubftances with this 
poifon, but did not obferve after all, that it loft its 
hurtful qualities. I mixed it with acids, with al- 

Kalies, 
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kalies, with neutral falts, with oils; but it con- 
tinued to deftroy the animals, whenever it had 
found its way into their wounds. 

I likewife made direct experiments on thefe fub- 
fiances, to be more certain of their inutility. I 
fhall not here enter into a detail of thefe experi- 
ments, becaufe it would be too long, and becaufe 
Ithink it of little confequence; it will be fuffi- 
cient for me to fay in a general way, that I ap- 
plied them to the parts bitten by the viper; even 
making incifions, to give the venom a freer com- 
munication. In thefe experiments I tried oil 
of vitriol, the nitrous acid, the phofphorick acid, 
and the mineral acid, (l’acide fpathique,) and I 
found them all to be at leaft ufelefs.. Alkaline 
falts, cauftick and not cauftick, whether mineral, 
vegetable, or animal, had the fame effect. I was fill 
more attentive to the neutral falts, and above all 
to fea falt,; which feveral efteem a good remedy, 
but which I alfo found ufelefs. As to oils in. 
general, and efpecially that of turpentine, they ap- 
peared to meto be of fome real ufe. The beft 
mode of application is, to foment for a long time 
the part of the animal that has been bitten, in the 
oil made extremely warm. Some guineapigs that 
according to the probabilities that refulted from 
my experiments on thefe animals, would have 
died, were perfectly cured by it. It is very true 
that they had been bit by'a fingle Viper, and only 
once, and that two of the feet bitten, had loft the 

fkin, 


fkin, and were in part crippled, which was. proe. 


bably occafioned by the too great heat of the oil. 
I made repeated experiments by dipping the part 


that had been bit in. -various fluids. The plung- 
ing it into very warm water, and keeping it there, 
‘ re 


appeared to me to be truly advantageous. The 
pain was evidently leflened, the inflammation 


abated, and the colour lefs livid and changed. I 
found the fame effects from lime water, and from 


water mixed with commen falt, and other faline 


fubfances. Although the immerfion is neither a 


fpecifick, nor a certain remedy, it is always attended 


with a greater or lefler degree of advantage, which J. 
think is in thefe cafes due to the mere fomentation 


With warm water. i 


I obferved in the courfe of my experiments, that 
dogs and cats recovered with a facility propor- 


tioned to the violence of their ebipace 0: and 
withing to follow this indication of nature, I 
made a great number of experiments on dogs. 
Here I was verv often led to believe the emetick a 
good remedy, as I fometimes met with feven or 
eight cafes which terminated in the fame way, and 
were altogether favourable. The emetick I made 
-ufe of was the ftibiated tartar, which I gave in 
water, in different dofes, and at different periods; 
The refult of fome of thefe experiments contra- 
di&ed that of others, but feveral of them were 
very favourable and uniform. Amongft a great 
number of other trials, I hada dozen dogs bit ia 
i leg, each by three vipers, and by each repeat- 


edly. 
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edly. To fix of them I gave emetick tartar, to the 
others nothing. All of the firft recovered; four 

of the others died in lefs than three day anne | Pa ROE 
therefore take upon me to determine the tartar” 
emetick entirely ufelefs, but it is certainly no fpe- 
cifick, no aflured remedy. 

I withed to try cantharides, not becaufe I was. 
ftrongly induced to believe them good againft the 
bite of the viper, but only becaufe’l withed to fee 
how an active fubftance, and that too in fome de- 
eree poifonous, would act on an animal attacked 
with the fymptoms of poifon. 

‘Tapplied the cantharides to the bitten part, and 
likewife caufed them to be taken internally. I foon 
perceived that, applied to the part, they were evi- 
dently injurious, and that there was a fpeedy dif- 
pofition to gangrene and fphacelus. To intreduce 
them ftill better, I made incifions. | 

Thofe taken internally furnifhed me, like the 
emetick, with equivocal conclufions, in proportion 
to the uncertainty of which, I multiplied my ex- 
periments, and was at length affured that the can- 
tharides, are neither a {pecitick, nor an efficacious 
remedy, although, I can neither Pelate them hurt- 
ful nor ufelefs. | | 
_ I conceived greater hopes from the bark, which. 
is avowedly a powerful antifeptick, and very ufe- 
ful in cafes of gangrene. For the thort time the 
complaint lafts, the viper’s poifon produces a true 
local gangrene, and the bark was therefore promif- 
ing. J sig my experiments with the fimple pow- 

der, 
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der, which I threw on tHe part ‘bitten, into which’ | 
¥ had made feveral incifions. Not perceiving thar 
wt had a certain good effect, I had recourfe to the 
bark in infufion. I bathed the wounded part of the’ 
animal lenethways, fometimes keeping itfor a tong 
fpace entirely plunged in the warm infufion. At 
other times, I plunged it repeatedly in, but it was 
all in vain: 1 could never affure myfelf that it had. 
areal and conftant advantage, although I cannot 
condemn it as entirely ufelefs. ar 
{t was neceffary‘to make an incredible number of 
experiments, before I could determine the little 
cettainty of emeticks, cantharides, and bark, Op- 
pofed to the bite of the viper: thefe experiments 
are befides extremely inconvenient,- as one operates 
principally upon dogs, and they are for the moft’ 
part of very long duration. A dog when he fur-” 
vives, frequently remains fick ten, fifteen, or 
even twenty days. oe 
- I withed to try befides, if {carifications more or 
lefs deep, and the actual cautery, were certain re-' 
medies. The conclufions I obtained, which were 
very numerous, were not favourable to thefe- 
two methods, which are however propofed by 
authors with great confidence. It appeared to: 
me on the contrary that the {carifications, Very Py) 
far from being ufeful, rather did harm; the part: 
bitten, and afterwards. fcarified, being the more 
difpofed to gangrene. In.a word, neither the fea- 
rifications nor the cautery had any ufeful effect. 
| | | “It 
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It remained for me to‘try two other remedies 
which many celebrated phyficians prefer to many 
others.---The theriaca and the fat of the bs a it- 
felf. | 

-T employed the theriaca by vivid it on the part, 

which had been bit, atid afterwards {carified. I re- 
newed it feveral times, and kept the part well cover- 
ed with pieces of linen {pread with the fame. I 
likewife gave it internally, but all without effect: 
it did not appear to me to be of any ufe in dimin- 
ifhing the animal’s complaint. 

Mead in hig treatife on poifons, fpeaks of a re- 
medy which was reckoned in his time, a real {peci- 
fick againft the bite of the viper. He fays that the 
viper catchers in En oland ufed it with fo much confi- 
dence, that they were no more afraid of the bite of 
a Viperthan of acommon prick, 

Mead contrived to ferret out this remedy, which 


was Yoes tecret: "Pte difcovered that it was the fat 


of the viper itfelf, which they rubbed over the bit- 
ten part. To be ftill furer of the efficacy of this reme- 
dy, he had the nofe of adog bit by a viper, and ap- 
plied the fat to it. The animal recovered, and on 
repeating the experiment, the refult was the fame. 
Being thus affured of the efficacy of the remedy, he 


‘fat about explaining philofophically how it oughe 


to correct the aétion of the poifon. He found 
that the glutinous corpufcles of the viper’s fat were: 
éalculated to enclofe the volatile falts of the poifon, 
and fo to prevent their uniting into chryftalline faits, 
| to 
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- to which the poifon owes its force of activity. 


Mead’s pr incipal miftake confitts in having fuppos 


fed that the bite of a viper ona dog’s nofe was abfo- 
lutely mortal. On another hand what dependance 
ought we to place on two experiments only ?. It has 
been feen above, how different the comfequences 
are when the circumftanees even appear the fame; 
and how little truft dhould be placed eyen in unis 
form confequences, provided the number of experi- 
ments be not very great. — | : 
Bites of the viper on the nofe, are lefs donee tans 
than in all other parts of the body. If Mead hau 
multiplied his experiments more, if he had varied 
them as he fhould have done, he would not have 
been deceived, or would have been fooner convinced 
- of his.errour. From hence principally arifes the 
flownefs in progrefs of the{cience of natural philofo- 
phy, andthis is the fource of an infinite number of 
miftakes which continue to disfigure medicine, and 
to prevent its advancement, | , 
Ihave likewife tried electricity Seas the fiat of 
the viper, and have not only, found it ufelefs, but 
it has even appeared to be hurtful. ‘Tt is at leaft 
certain that in the animals to which I applied it, the 
complaint became more violent, and that they died 


fooner. In many, I threw fparks from the consi 


ductor, on the part bitten; and in others drew 
{parks from the part, keeping the animal faftened 
to the conductor: in both ways I found eleétricity 
more hurtful than beneficial. 
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mpi of Laeches 10 the Bite of the Viper. 

OF hada pigeon bit in the leg by a viper, and in- 
flantly applied to the part three leeches which fafs 
tened very well. In twenty minutes it died, the 
leeches being {woln with the blood they had fucked 
from it. 

I repeated the fare experiment ontwo other pi- 
geons, which were but juft bit when the leeches 
were ee rely both died in eighteen min- 
tites. | 


. 3 


ng: be Sorkin the wai bit by the Viper, 

ih was defirous to fee if by fibhisg the part im- 
gaediarely. after: its being bit, the poifon could be 
prevented from diffufing itfelf. I met with a per - 

fon who made no difficulty of | fucking ite 
‘I had the. bites of two pigeons fucked, without 
dilating them, and thofe of two others, after having 
dilated the holes made by the teeth, and begun to 
{earify. All four died in lefs than twenty -feven mi- 

"nutes. 


“The fame experiments terminated the fame way 
‘eqeith quadrupeds ; ; after which I am not afraid te 
pronounce that neither fuétion by the mouth, nor 
the application of leeches, is a certain remedy 
againft the bite of the viper. | | 
{ fhall not dwell on feveral other methods I have 
tried againft the venom of this animal, and which 

| [have 
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I have found more or lefs ufelefs, and fometitnes 
hurtful. I have applied feveral earths, chymical 
preparations, and vegetable fubftances, to the . 
bitten part, and have fometimes even given them — 
inwardly to the animals. I, think it ufelefs to infert 

a catalogue of fuperfiueus remedies. 
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Ow the usility of amputating the tour b the 
Viper. Uh abl -. 


ates 
eps 


We have already feen that the action of the 
Viper’s venom is not inflantaneous ; that it requires 
a certain time: for its effeéts to be perceived in the 
bitten parts; and that the external malady does 
not communicate itfelf fuddenly to the animal. 
‘We have alfo feen, that if the part bit by the — 
viper be fuddenly amputated, the animal furvives. ° 
All thefe experiments together fupply a’ certain 
remedy againit the bite of the viper, when one 
can practice it with facility. It is natural to fup- 
pofe, that by lopping off the difeafed parts, the 
life of the animal may be faved; but the amputa-_ 
tion ought not to be much retarded, becaufe it is ce. 
Jeaft- certain, that the fooner it is performed sp 
furer its effects. In pigeons it begins to be eve 
fatal at the end of fifteen feconds, at which ime 
the internal malady is communicated, which the 
amputation encreafes, and haftens death, inftead of 
diminifhing one and retarding the other, as I have 
been fatisfied by feveral experiments. 


Before 
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Before I examined into the advantages’ of am- 
putations on animals bit by the viper, I withed to 
fee whether the internal malady would be com: 
municated i ina fenfible way, and fo as even to oc- 
caf \ death in other animals, in the fame {pace 

‘of time as in pigeons: It was neceflary to try 

it on animals that die with much greater diff- 

~ eulty than thefe laft; but who would die to a cer- 
tainty, and in a fpace not too diftant from the in 
troduétion of the poifon. I made choice of very 

{mall guineapigs, becaufe I knew by experience, 
that they had all thefe qualities. 

I had a guineapig bit feveral times at the extre- 
mity of the foot, which at the end of twenty fe: 
conds I cut off betwixt the tarfus and the tibia: 
The animal lived; and feemed to have no other 
€omplaint than that caufed by the operation: 

» -Lhad. another guineapig bit repeatedly at the ex- 
tremity of the foot, by a viper, and at the end of 
forty feconds cut off the leg as above. He réco: 
vered in the fame way with the former. ~ 

Athird guineapig received feveral bites in the 
foots from a viper, 4 minute after which I cut 
‘off its leg. It recovered as well as the others. 

I had another guineapig bif'repeatedly by a vi- 
per, in the foot, which in eighty feconds I cut 
ee one Bkewlll recoveredy |” 

I had another guineapig bit repeatedly in the 
foot by a viper, and two minytes after cut off its 
leg; it recovered likewife: | a 

Venu: | Gi I had 


<7 


- cal-figns of local malady ; thefe figns are even ol 
febved before, although With nb ane are 


cut off its leg : it recovered. } ae vai 


18 , 
I had saschilh prciida pan bit feretah tim $1 ’ 
: sd 


viper, in the foot, which | at the ‘end of thre 
nutes I cut off: this one recovered too. 
Thad another guineapig bit feveral. times by a 
viper, at the extremity off the foot, ¢ and | 
end of four cing eee cut off its legs it died | 
hours after, having a lividnefs of the mufcles of 
the leg, and the auricles ang heart. filled with 
clotted blood, ~ ek ie 
Thad another guineapig -bit repeatedly in the 
foot by a viper, and at the end of four minut 


It muft be oblerved, that the ied amputated at 
the end of three ot four mir utes, have uneq) 11VO% 


not fo certain, and do aCe exift always. ‘ 
‘Neither of the guineapigs bitten in the feet he 
mutilated in lefs than three minutes, died ; but of | 


: the two mutilated at the end of four minutes one 


died, andthe other furvived. There are even here 
then, as well as in many other cafes we have feen 
above, circumftances 1 in which the bite of the: vie 
per produces ereater or leffer effects; but what 
is more important, and deferves all our attention, 
is, that the internal malady is not “communicat d 


to the animal till very late, i comparifon to that . 


in the cafes of the pigeons, or more properly, that it 
does not become mortal till after a long time, and 
thatthe cutting off the part bitten may be made 
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ball ooiiite advantage and fafety, within the 
‘ania of a much greater time, 

But let us continue our experiments, the num- 
ber of which has been too {mall td fupply us with 
: in conclufions. | 
P had a guineapig bit feveral times in the foot 
by a viper, and cut off its leg at the end of four 
minutes: it beggogied. : 

al nad another one bit repeatedly in the foot 
i, riper, and cut off its leg at the end of five 
minutes: it recovered. 

“I had another guineapig bit in this way in the 
Fonte and at the end of fix minutes cut off its deg ; 
it died ten minutes abtem ti 
Thad three euineapigs bit in the foot by a vi- 
per, each one feveral a and in four minutes 
‘cut from eacha leg: they ‘all. recovered. 

Thad ‘ol others bit in the foot im the famé 
py a AEB pin five minutes cut off a leg from each 
of them: Mich all three recovered. a 

I had thiee others bit in the fame way; and in 


fix minutes performed the Operation : one only re- 


covered; - 

. I had three others bit as above, and in ten mi¢ 
— Dutes cut. off a leg from each : they all, died. 

-» Frony all thefe experiments it appears that this. 
; Pudion may be made, that grery thing is to be 
expected from the amputation of the leg, if per- 
formed on guineapigs before fix minutes are elap- 


fed after their being bit by the viper. 
€2 : ™ |e 


‘fix minutes, ‘and experience has demon rated: it 
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It is natural to fuppofelithat” in larger anima Ig 


=a 


the amputation may be made much later ftill ae , 


in very large rabbits; but we may ftumble on ano 


ther inconvenience which confines this method. 


very much: pigeons are not: endangered by” 
¢ ih 4 i 


amputation of; the leg; {mall puineapigs bear a 


of the extremity of the foot, but not alw; 


of the leg; larger animals are more apt to’ 


_ whena great part of them, fuch as the leg, is. lop sf 
off; fuch an operation in thefe cafes is not 
~- ufelefs but dangerous. | 3 ty ri 


< 


It does not, however, follow that amputation, 


_ even in large aninvals, may not. be ufeful we 


_the bite of the viper; in eenealt itis fo. len ‘the. 


animal bears it eafily, provided i it be one at a con~ 
venient time. As amputation may b very ufeful, 


in a great number of cafes, I thought it incum~- ; 


bent on me to make experiments, and: to vary them: 
ste geal ways, On cuir al animals, he ee wey, 


oe 


Rabbits and Dogs that had their ears By ads cut of 


ae. 


oy had a fabbie sear aM a fingle time bya viper, 


aie in thirty feconds cut it off fix lines below the. 
part bitten. The animal bled a ereat deal, but did 
not die, nor even appear more difordered ‘than 


ano ee r rabbit, the ear of which I cut off, with- 
out having it bit. + 


ed 
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IT had a fecond rabbit bit feveral times by a 

viper, and a minute after cut off the two ears, fix 

lines below the bite. It recovered without any 
—— of poifon. 

| had a third rabbit bit in both ears, by two vi- 

pers, each of them ‘repeating its bites, and in two 

“minutes cut off each ear, eight lines below the 
parts bitten; it recovered as wellas the other two. 
aa had two other rabbits bit feveral times in both 
ears, each by two vipers. At the end’of fix mi- 
nutes I cut off the cars, eight lines below the bites. 
Both recovered, without any intermediate fymptom 
of poifon. 

I had a fmall dog bit in the ear, which in a mi- 
nute I cut off fix lines below the part bitten.. The 
dog recovered without any other fymptoms than 

~ thofe common to fuch an operation. 

In the fame way I had another fmall dog bit re- 
peatedly in the ear by two vipers, and in fix mi- 
nutes cut off the part. It recovered without ha- 
ving had any other fymptoms than thofe refulting 
from the operation. 

Again, I caufed a young and fmall dog to be 

“bit in both ears by two vipers, and by each re- 
peatedly. In twenty minutes I cut off the parts. 
It recovered without having any fymptoms of 
poifon. hs 
I repeated this laft experiment on two other dogs, 

and it fucceeded equally, fince both of them lived. 

*Tis very true they were much difordered, but not 

%, 3 | more 
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more fo than dogs are bteae to be ohen their bis 
are cut off, without having been bit. , 
As it isnot common for either rabbits’ or dogs 
to die when bit in the ears, above all, if they are 
fomewhat large, the experiments on thefe animals 
only ferve to prove that the effects, at'leaft local, . 
do not fubfift after the bitten parts are aus off. * 


; Nye 
Animals that have received bites om the Skin, into 
which ies ions have been afterwards made. 


Pt had a very {mall guineapig bit repeatedly by 
a viperon the {kin of the back, and to prevent the 
viper’s wounding the mica ae kept. the fkin 
raifed with pincers, the teeth piercing it through 
and through. I-held it thus for four minutes, and 
then diffe¢ted it away in fuch a manner that. - none . 
of it remained: for feveral lines ° oun Gaiae part 
bitten. The animal recone in twe at -four 
‘hours, the incifion in its fin being covered with 
an efchar. It eat as ufual, and appeared to fuffer 
nothing except what was fimply caufed by the in- 
cifion,. as I affured myfelf by preparing another 
guineapig, to ferve as a comparifon, and which re- 
covered in the fame time, but had not been bit by 
a viper. ati) ; 

I had another guineapig bit feveral times on ha 
fkin by a viper; I kept the. fkin raifed for four. 
minutes after its being bit, and at length cut it. 


kk had already the marks of poifon upon it, that i is 
to 


me 
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to fay, livid and black fpots, and thefe {pots ex- 
tended for fome fpace round the part bitten. 
[had another guineapig bit repeatedly by a vi- 
per ‘on the fkin, which in four minutes I dil- 
feted away. The creature recovered without any 
_ fymptoms of poifon. 
-T had three rabbits bit as above, but made no 
incifions; they all died, one in fixteen hours, 
another in twenty-fix, and the third in thirty-two. 
In this laft the flefh bitten was gangrened inter- 
nally, and the cellular membrane, the pectoral 
mufcles, and thofe of the abdomen, were filled with 
black and extravafated blood. The two other rab- 
bits had likewife evident marks of difeafe and gan- 
grene, but in a leffer degree. 

. [had two fmall guineapigs bit as ea on the ~ 
fkin, and in twenty minutes made the incifion. 
Both recovered very well. 

As the bite of the viper is ufually mortal in thefe 
animals, even when it does not penetrate beneath 
the fkin, the incifion into the part bitten becomes 
a fure remedy for them againft its venom. I re- 
peated the same experiments on dogs and rabbits, 
and the refult was the fame. The cure is certain, 
and the local complaint avoided, as likewife the 
internal one, in a great meafure at leaft, although 
the amputation of the parts bitten be made.much la- 
fer. 


C 4 Combs 
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Combs and Gills of Fowls bit, ae sferuars cut oo 


It has been feen nope that, the bite: of ; a viper in 
a fowl’s comb does no injury to the comb, but a 
great deal to the gills. This faétis not the lefs true 


for being fingular, and is the refult of many uhi- 
ce form: and conftant experiments. 


Asthe venemous effects do not difeguer themfelves 


in the comb, but in the gills, which are attacked 


with acomplaint generally fatal to the hen, it was 


a “natural to fufpect that the gills being cut off, the 


animal would recover perfectly. 
I had a fowl bit, then, and that repeatedly, i in the 
comb, by a viper, and in twenty feconds cut off 


the gills. 


It recovered without any Ae ot of ilInefs, con- 
tinuing to eat and drink as ufual. 

I had the comb of another fowl bit serenely by 
a frefh viper, and in foaty feconds, cut off the 
gills. It did not appear to have any complaint. 

I had a fowl’s comb bit feveral times as above, 
by -two vipers, and in fixty feconds cut off the 
gills. It recovered without any ailment. 

I had the combs of three fowl’s bit repeatedly by 
two vipers, and cut them off,. one in four minutes, 
axother in eight, and the third in ten. They all re- 
covered, the gills of the third were difeafed at the 
end of the ninth minute. Me 

It has been feen that when the gills, ade not ithe 
combs, are bit .by the viper, the complaint does 

Ri oe ine Aah not 
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not find its way to the combs, but remains in the 
gills, is more dangerous than if the viper had 
bit the comb; and is ufually fatal. 

- [had a fowl’s gills bit feveral times by a viper, 
and cut them off in twenty feconds. It recovered 
without any apparent illnefs. . 

Thad the gills of another fowl bit repeatedly bya 
viper, and cut them off in fixty feconds. It reco- 
vered, without any external fymptoms Oe com- 
| plaint. 


Thad three other fowls bit repeatedly inthe eta | 
by a viper, and in three minutes cut off the parts. 


- The fowls did well, without betraying any ail- 
. ment. | 

. [had the gills of three other fowls bit inthe fame 
way, each by two vipers, and that repeatedly, and 
cut them off in four, fix, and cight minutes, The 
fowls all recovered, without any fymptom of poi- 
fon, as if the gills had not been bit by the viper, 
but only cut off. 

All the experiments hitherto made, tend in them- 
felves to give the moft flattering hopes that a reme- 
- dy more eafy, more univerfal, and lefs painful than 

amputation, may be found againft the bite of the 
viper. 

It has been feen that the nerve. dogs. not ferve to 
communicate the difeafe of the venom to the ani- 
mal; that this difeafe communicates itfelf by the 
Dlood; and that wounds of the ‘kin, venomous, 
but fuperficial, are attended with no dangerous con- 
fequenec. The two firft truths point out with cer- 
| \ tainty 
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- gainty that to prevent the complaint from communi- 
cating itfelf to the animal, it is fufficient to flop the 
circulation of the blood ; the third demonftrates 
that it is not neceffary to flop it totally, and i in the 
very fimall veflels. Nothing, asl fee, can be more 
comformable to the theory of the peifon, and its 
modes.of acting on the human body. yh 

ve his ereat and ufeful truth ought to be founded 

en a number of. incontrovertible experiments. I 

thought that the pigeon, of all animals, would 


furnifh me with the leaft equivocal proofs, and 
therefore preferred it ta all others. I knew that the 
bite of the viper is certainly ‘mortal to it ; ; that it 
dies in a few minutes and that an imperceptible 
quantity of poifon is eMpabie of killing it in a fhort 
time. A fingle bite of the viper is capable of intro- 
ducing as much pone into a pigeon, as would kill 
200 of them, 
‘Thad a pigeon bit once in the leg by a viper, the 
part having been previoufly tied with a filk ribbon, 
~ juft above the joint. The =: fymptoms of local mala- 
dy appeared very foon in ‘the lee: in four hours it 
was quite livid and fwelled erent the ligature ; 
but all above remained in its natural ftate. J took 
off the ligature, anda fhort time after obferved that 
the leg was Jefs fwelled and livid. fn ten hours its 
colour was almoft natural, and it was but little fwel- 
led. In twenty-two hours nothing remained but a. 
few difcoloured fpots at the place where the teeth 
had entered. In fixty hours there was a bluifh caft 


over it. In three days it was sites”: found. 
od tied 
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{ tied a ribbon about a pigeon’s leg, and had it 
bit feveral times by a viper. Inten hours the leg 
was {welled and quite lived, difcharging in feveral 
placesa blackifh humour. I removed the ligature. 
In twenty-two hours the leg was fwelled as before, 
and black as accoal, In forty hours, all the mufcles 
feemed to border upon fphacelus, In three days 
the leg was lefs fwelled, and difcharged lefs matter. 
mn five it feemed in a healing flate! In feven it had 
inagreat meafure regained its natural colour. The 
animal recovered in ten days. i } 

I repeated this experiment on four other pigeons, 
but fearing that the ligature in the former one had 
been too tight, and had in a degreeincreafed the 
local malady, I made the Mii gavare much loofer. 
Neither of the pigeons died, but their legs were 
fomewhat {welled and livid. In ten hours I took off 
the ligatures. ‘Two of the pigeons recovered the 
fifth day, the other two on the fixth. . 

It is an experienced truth, then, that the ligature 
made in the part bit by a viper, prevents the com- 
plaint from communicating itfelf to the animal, no 
internal difeafe fupervening, during the time it re- 
mainson. It is likewife an experienced truth, and 
equally important, that at the end ofa certain time, 
the venom does not communicate itfelf to the fy{- 
tem. : 

Although it be true, as it indeed feems very pro- 
bable, that on taking off the ligature, the venom is 
partly abforbed by the veffels, and carried with the. 


blood into the circulation, it is however obferved 
that 
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that j it is no longel in a {tate of poifon, and capable 
of killing the animal. It i is known that the fmalleft m9 
pottible quantity of venom kills a pigeon in a few 
minutes, and experience fhows, that none’of them _ 
fie when the ligature is made, although feten off 
at the end of a certain timé, | | 
© Befides, it is not dificult to conceive that when | 
pnce the yenom has produced its ordinary effect 
on the blood, and on the parts bit by the bP je it 
3 ceales to be hurtful. Moft bodies operate in this — 
iy way, and the v iper’s venom may very poffibly de- 
“ compote itfelf in | producing the local malady, and — 
mite with the blood : but it requires a certain 
time to be brought inta this ftate, and to be ren- 
dered ina€tive and innocent. In the cafes cited 
above, the ligature was left on for ten hours. ’Tis 
very true, that all this feems contradicted by the 
experiments I have myfelf made on the venom,» 
which, when mixed with the blood, does not on 
that aceount ceafe to be a poifon, We have feen 
 befides, that the venomous fymptoems excited in 
the mufcles of a pigean’s lez, communicate them- 
felves very readily to the bared mufcles af the leg 
of another pigeon, if they are placed for fome time 
gn contact with each other.. But in all thefe cafes, — 
the trial has been made a few minutes after the 
pigeons were bit by the vipers, or after the venom 
had united itfelf with the blood. To determine 
after what time the ligature may be removed with: 
out danger, 1 made the following <sentiaie 


bs. had | 
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I had. 4 pigeon bit in the leg’ by a vipers and in 
twenty feconds applied a ligature. In four hours 
‘the leg was {welled and livid, and difcharged on 
all fides a blackifh humour. I now removed the 
ligature, the parts above which were in a natural 
_ftate. In ten hours the leg was lefs fwelled and 
almoft of its ufual colour ; there was, however, 2 
degree of fwelling above the ligature. In twenty- 
two hours the leg was fcarcely {welled, although 
fiill a little livid ; but the part above the ligature 
was both livid and {welled. In fixty hours there 
was fearce any mark of ailment, and on the fourth 
day the pigeon feemed perfectly recovered. 

I had a pigeon bit in the leg by a viper, and is 
-fixty feconds made a ligature. It diced in three 
quarters of an hour,.its leg PARE had a livid ape 
pearance before it was. bound. 

I bound the leg of a pigeon at. leaft as. tight as 
in any of the cafes related above; ina fhort time 
it fwelled, but not confiderably ; ; im feven hours if 
was more fwelled, but with fearce any difcolora- 
tion. On taking off the ligature at the end of ten 
hours, the tumour in the leg fpeedily {ubfided, but 
in return it {welled a little above the ligature. Iw 
twenty- -two hours it was fearcely fwelled or dif- 
coloured. In thirty hours the pigeon was periecily 
recovered. : | 

I had a pigeon bit repeatedly by a viper in the 
lee, it being previoufly tied; in thirty minutes f 
took of the ligature ; the leg was iwelled and livid. 
In fix hcurs its livid appearance was leffened, but 

a {welling 


a 
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a fwelling appeared above the ligature. In ewreikigis 
four hours the leg was flill fwelled, and had a - 


- bluith caft: the {welling above the ligature had 


reached the abdomen and breaft. In forty hours — 
the pigeon died, the eagle above the asa ind 
much difcoloured: 

_Ehad a pigeon’s Ge bit epee hy, a viper; 
‘a tied immediately after. I then had it bit-feve- 
_ ak times by a fecond viper, and in an hour took off 
ake ligature. In twenty-four hours the leg was » 
_, twelled, but inconfiderably ; im trey Be i 

was perfetly well. 7 
 Lhad.a pigeon’s leg bit twice by : a viper; and ine 
~ flantly tied with a ribbon in the ufual way. In 

four hours I took off the ligature, and found thé 

leg exceedingly fwelled and livid. In twenty- four 

hours thefe fymptoms bordered upon {phacelus; 
and in thirty-fix the pigeon died, with Hides of 
- difeafe above the ligature. 

-- Thada pigeon’s leg bit renee by a viper. 
and immediately tied it. In twenty minutes I took, 
_ off the ligature, and found thé leg. in a livid flates 
; but fearcely {welled. In eight hours it was vio- 

lently fwelled, and. livid. In twenty-four hours 
all was nearly i in a gangrened faire afc int pranty 
" nine the pigeon died. | , 

I hada pigeon’s leg bit three times by @ viper; 
and immediately made a ligature, which in thirty 
minutes I took off; the ‘leg was fwelled and dif- 
coloured, but in cight hours the fwelling was dimi- | 


{ 
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nifhed. In'twenty-four it had almoft regained its 


natural ftate, and in fif'y was perfectly found. 
Lhad a pigeon’s leg bit repeatedly by @ Viper, 
and immediately pafled a ligature round it, which 


in forty two minutes, I removed, and. found the 


leg livid and fwelled. In eight hours thefe fymp-~ 


toms were much diminithed, but a {welling and 
difcoloration appeared above the ligature. In 


twenty-four hours every fymptom of complaimt 


was leffened, and in thirty-fix f{carcely perceptible. 
In fixty hours the pigeon was fully recovered. 

I had a pigeon bit once in the leg by a viper, 
and inftantly made a ligature, which in two hours 
I took off. The leg was much {welled and dif- 


‘coloured, but in twenty-four hours had almot 


refumed its’ natural colour, except at the places 
where the teeth entered, and which were covered 
with fmall dark black fpots. In fixty hours ali 
difappeared, and the pigeon recovered in three 
days. 

I had a pigeon bit repeatedly im the a by a 
viper, and immediately pailed a ligature round. it, 
which in an hour and an half 1 took off. The leg 
was at firft livid and fwelled, but in eight hours 
thefe fymptoms were abated, and very confiderably 
fo in twenty-four. In thirty-fix hours the part was 
{carcely difeoloured, and in three days the pigeon 
was perfectly well. 

I had a pigeon’s leg bit repeatedly by a viper, 


and paffed a loofe ligature round it, which when 


done, I had bit feveral times by a fecond viper. 
; In 
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la thirty minutes I took off the bandage. The 
leg was {welled, and difcoloured in the parts. 
pierced by the tecth: In twenty-four hours thefe 
fymptoms were abated, and the pigeon recovered — 
on the third day. | 
I had another pigeon’s leg bit feveral times by a 
viper; and after paffing a weak ligature round it; 
had it bit by afecond. In an hour I removed the- 
ligature ; the leg was livid and {welled}; but thefe 
fymptoms almoft difappeared in the {pace of 
‘twenty-four hours: In forty-two the natural “co- 
Jour was well reftored; the pigeon recovered in 
three days: ‘ | 
It feems that from al} chefe cafes this dedudtion 
may be made, that the ligature applied at 
diately, and left, for a determined time on the part 
bitten, is a certain remedy againft the venom of the 
viper. It entirely prevents the internal complaint; 
and we obferve the animal to recover; although the 
external and local one continues to exift. 
» I have obferved in general, that the lécal ma- 
lady is violent in proportion to the tightnefs of — 
the ligature, and the time it remains on the parti 
It is at leaft what feveral experiments, which, 
for brevity’ s fake 1 omit heré, have indicated to’ 
me. It is of the ereateft importance to know with 
‘fome precifion, the leaft poffible time the Hgature 
fhould be left on, and the leaft poffible degree of 
force: required to prevent the venom’s communica- 
ting itfelf to the aniinal, without bringing on 
gangrene of the parts.’ : 


As 
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- As tothe preflure of the ligature, it was fo very 
flight, that I could not have thought it capable of 
preventing the progrefs of the venom. I generally 
made uféof a very thin. foft ribbon, of four lines 
breadth at meft, which I paffed feveral times round 
_ the thigh, above the articulation of the tibia! with 

the femur, and tied it with a knot. Sometimes I 
forbore the knot, tying the ribbon with a piece of 
fine thread, In this way I had a great number 
of pigeons bit in the leg, and removed the ligature 
an hour after; they all recovered, and none of 
them have fince died: 

This experiment conftaritly fucceeds, when well 
made, and when the ligature is Sct round the 
thigh as it ought to bes ~ 

Now, if we corifider that a very fmall quantity 
of venom kills a pigeon, and that in a few minutes, 
it will feem clear; that the ligature ought to be 
a ftill more certain remedy in animals larger than 
pigeons, and which die with far greater difficulty. 

I was fo fully perfuaded of the efficacy of this 
method againft the bite of the viper, that I did 
not hefitate to addrefs a detail of it, enclofed, in 2 
letter, to the Marquis de Condoreet, fecretary to 
‘the Royal Academy of fciences, begging that he 
would be pleafed to depofit itin the Academy. I 
informed him in this letter that my method was 
fo very certain, that of 160 pigeons bit in the leg 
by vipers, I fearcely rifked the lofing one, als 
though it is fo delicate a creature that the 

Vou. Il. ear iD  fmallett 
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fmalleft quantity of venom is fufficient to kill it. 
It will be feen by and by, what led me into an er- 


rour as to the generality of this remedy, and how 


much we ought to be guarded againft the moft 


promifir ng analogies, as I have tania, wit eves 


tal times in this work. 


te Bi ohh Te jaa 


Ti Li now I haive treated of sits ‘saan on ne: 
viper in animals; it 4s my prefent bufinefs to. fpeak 


of it as it relates to man himfelf; and this. forms 


the moft ufeful part of the, work. AndshereI am 
not afraid'to advance freely, that ‘the bite of the 
viper is hot dbfolutely: mortal to man, and’ that 
thofe have been miftakeh who have - regarded the 
difeafe caufed by the viper’s. venom as one of the 
moft dangerous, and from which it is) ie asaesied 


’ 


wi recover. 


» We have feen that hi leffer cacdamten fach as 
- fimall birds, die in a few minutes, from the venom. 


of the viper, if they have but been bit effedtu- 
ally, or rather, if the viper has penetrated with its 
tecth 


' 
; 
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teeth -far enough i inte the body; to leave there the 
quantity of venom it: ufually.. forces from. them, 
when-it. bites : :.. this, cireumftance I have verified in 
more than 200 fmall birds. The fmaller pigeons 
themfelves are: in the fame. predicament; not one 
of them efcapes death, Af the viper is in good or- 
der, and they have been. effectually bits we mutt 
except here the fall number. of. cafes in which 
the venom introduced. into the animal, is thrown 
out, again. with the. blood, as the animal in thefe 
cafes. furvives from. not having had the complaint. 
Pigeons when bit, live longer than fmall birds, and 
the period of their exiftence after being bit, has an, 
agreement, with, their fizge and weight, compared 
with thofe of the {mall birds themfelves. 

Ulf from pigeons we pafs to fowls that have been. 
eee we already find a very great difference, both as. 
to, the intenfenefs.of the complaint, and the time 
they, live. We have deen that.many, of them do 
not die, although: feveral times bit, and that others 
die much later than-the pigeons and {mall birds, 

Ifa great number of experiments made on fowls 
be fufficient to eftablith an inductive proof, I do 
not hefitate to affert.that the time’ of their death has 
likewile fome relation to the fize of their bodies. 

» What I have faid: of finall birds and pigeons, in 
hae relation to fowls; may be equally faid of {mal}, 
guineapigs and rabbits, compared with the greater. 
animals of their fpecies. Thefe {mall animals infal- 
libly died when bit effectually, but a great number 
ofthe largér ones recovered, however they had been 

3 bit. 
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bit. They had very dangerous illneffes proportioned 
to the number of vipers employed, and the number 
of bites they had received Bi caer them, but Micon 
TECOVEreds. ofS 

I have obferved that very final! dogs die eafi ily, 
even though — bit by a fingle viper, and but once ; 
but amoneft the middle fized dogs, a vaft many not 
only furvive, but refift the poifon perfeétly well,’ 


Without any remedy being adminiftered. In pro- 


al 


portion as the dogs become larger, they the better 
refift this poifon ; five bites from three vipers wére 
not fufficient to Kill a dog that weighed eh apel 
pounds. 3 | 

Now let it be noticed sleth a man is about carte 
times as big as the dog of which I fpeak, and let* 
any one judge if a viper can sis eis with vfngle 
bite ! | , | : fy go FO 
It has perhaps never bapnagieds tint a man sha 


been bit by more than one viper, and fhould it. ever! 


happen, fuch cafes ‘will be always very rare, fince it fo' 
feldom occurs that a ‘viper. bites'°a man more ‘that 
once. A very’ few contrary- cafes‘do. not create an 
obftacle. It does not appear then that the ufual’ 
bite of a viper can be mortal'to man’; but there i is an 
obfervation which I have verified in almoft-all the. 
countries through which I have paffed, and from 


which I could draw any information, that feems:’ 


clearly to demonftrate that the venom of the: 
viper isnot naturally fo. I obferved that j it is.very: 
rare to find two perions bit by the viper, above 
all in the country or on the mountains, who make 

: ufe. 
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ute of thefame remedy. Ihave known fome cured 
with the theriaca alone, taken internally or applied 
to the part; others with common oil; others with 
ftimulants, fuch as the ftrongeft ipirituous li- 
quors; and others on the contrary with fedatives. 
In fhort, there is no kind of fubftance or medicine, 
that fome one has not tried in this difeafe. What is 
very cettain is, that with all this none have died ; at 
leaft{ could never fubftantiate any cafe in which a 
grown perfon died with the fimple bite of a viper. 
Now if we confider that perfons bit by the viper re- 
cover, however they are treated, and even with re- 
medies altogether contrary to each other, we thall 
foon fee that the bite of the viper cannot be fo dan- 
gerous as has hitherto been imagined. A complaint 
yielding to all thefe remedies, even to thofe of op- 
pofite natures, can never be a dangerous one. 

- Ihave informed myfelf very carefully, in all the 
countries through which I have occafionally paffed, 
of perfons bit by the viper; I have myfelf examined 
more than ten ora dozen, and have heard mention 
of more than fifty, either from phyficians, furgeons, 
or perfons who were prefent and affifted the fick. 
Of fo many bitten, not oneis dead; and I have never 
heard but of two perfons whoare faid to have died from 
having neglected to take remedies. It was not pol- 
fible for me to gain any information of one of thefe 
people, whatever enquiries I made into the fubject, 
fo that I even doubt the truth of the fact; but | 
know that the other died at the end of twenty days, 


with a gangrened arm. He was fearcely bit, when 
. 23 lars , very 


very deep fearifications were made, and in three 
daysthe parts had already gangrened. The Count. 
de Carburi, confulting phyfician tothe King, at 

‘Paris, faw eight perfons in the hofpital at Turin, 
all of then tie by the viper, and faw them all Teco~ 
‘wer, althotigh each hada particular treatment. Of 
_thefe eight, he treated one with the volatile alkali. 

It remains now to reply toa dificulty, if it team 

however be called fo. 

Some one’may perhaps object that my experi- 
ments were made on animals, and thatthe argument 
does not hold good, betwixt an animal and ‘a man, 
betwixt aman and adog. Difficulties of this‘kind 
have been made at all times, either through igno- 

-rance or envy, by thofe who are galled at ‘the feeing 
others add to the number of new truths, or by thofe 
who are ignorant ef the laws and ord selon ce 
which nature has eftablithed betwixt animals, 

I fhould be afhamed to endeavour to prove: that 
there isa perfea analogy in the cafes I have adduced, 
and that we may very well draw conclufions betwixt 
an animal and a man: it is fufficient to. perufe what 
Boerhaave, Mead, Albinus, and Morgagni, have 
written on the fubjeét, and the hg oe areae men - 

have made of it. : ere 

Common oil was’ believed in Enid to ~ a cer 
tain remedy againft the bite of the viper, and expe- 
riments were made with it on ‘aman, in the prefence | 

of feveral members of the pore SoC bF pone 
don. 

ithe Royal Bedeeenys éf Scietiaal of pith Bei 


been 


~ 
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been informed that an Eneglifh peafant had found a 

s pecifick in olive oil, and that he had made the ex- 
periment with iton himfelf, in the prefence of feve- 
ral members of the Royal Society of London, the 
Academy deemed the difcovery of fuch importance, 
that it deptitedtwo of its members, Meflieurs Geoffroi 
and Hunauld, to verify the experiment. Thefe two 

_ Academicians had feveral pigeons bit, andlikewite fe- 
veral chickens, two cats, a goofe, a turkey cock, 
and eight dogs. The refult of their experiments 
was that olive oil could not be regarded as a {peci- 
fick. No experiment was made upon the human fpe- 
cies, and this illuftrious body declared however that 
oil is in no way a fpecifick againft the bite of a vi- 
per, and that it has not the fmalleft efficacy in cu- 
ring the difeafe caufed by it (a). 

The two Academicians made a few general ob- 
fervations on the animals bit by the viper, which 
are as follow. 

I, That there is no coapulation in the blood, but 
on the contrary, every fien of fluidity. 

Tl. That the ferdfity is extravafated into the cel- 
lular membrane, and has a bloody appearance. 

IJ. That the arteries are erapty: and the veins 

_ filled. 

IV. That the blood is coagulated in the auricles 
and Pa UECes of the heart, but yr inhoae any confift- 
ence. 

In the report Meffrs. Geoffroi and Hunauld made 
‘on the fubject, we likewite find the recital of two 
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perfons cured, who had been bit by the viper; but 
they were treated in a way more likely, in my opi-+ 
‘nion, to oeccafion their deaths, khan, to ‘icon them 
relict: : 
To one was given a mitt nan tae of Burgundy, | 
and repeated fearificatigns. made. . This. patient 
was actually ill for two months, whereas he would 
otherwife have probabli, recovered in two days, ha- 
ving only been bit in the finger.. 
The other was likewife bit in the finger : liga, 
tures and fcarifications were tried, and after all he 
was very ill. Thefe two cafes evidently demonftrate 
to me, that the bite of the viper is not much to be 
dreaded, fince though fo improperly treated, it did 
not occafion de ath.. } 
Mead, a few years after, aut read the experi; 
ments made by the Academy at Paris, on the in- 
efficacy of oil in the bite of the viper, adopted them 
entirely without difficulty, and believed with this 
illuftrious bady, that oilcouldhaveno efficacy, and that 
they had decided well in the affair. Aftera judgment 
pronounced by fo illuftrious a body ; after Mead has 
fubferibed to it; I do not believe that any one will 
be fufficiently hardy to throw doubts on the applica- 
tion of my experiments, made on fo many different 
kinds of animals, and lait on fo great a number 
pf. each {pecies. . | 
The venom of the viper is psi ae to all animals 
with warm. blood; at-lcaft I have not as yet been 
able to find aay exception. Being in Italy, I ex- 
xended oy 3 pepimients to all the animals I ah 
) its’ a + 
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able to procure, and the complaint difcovered itfelf 
in each of them when the viper had actually de- 
pofited its venom in the parts bitten. In every 
fpecies of animal the complaint is violent and deadly 
in proportion to the fmallnefs of the creature bitten; 
_and its violence alfo depends on the quantity of the 
venom introduced. However, to fuppofe that what 
deranges the animal economy with fo much activity 
and ftrength, in different animals, and encreafes 
its effects in proportion to the encreafe of its bulk, 
can at the fame time be not at all injurious to man, 
would be hazarding a fuppofition ‘at once abfurd, 
incredible, and unlikely. Leta fingle example be 
brought of a poifonous fubftance,, whether animal, 
vegetable, or mineral, which kills, or is productive 
of violent complaints in fo fhort a fpace, in animals 
with warm blood, and has with all this no baneful 
effects on man, and it may then be {aid that the ana- 
jogy betwixt the effects of a poifon on man, and of 
‘the fame poifon on animals, is not admiffible; or 
rather it.may be faid that this is a fingular cafe, an 
exception to the general rule. The examples of 
cats, which furvive the bites of feveral vipers, inftead 
of favouring, deftroy this hypothefis. It is true 
that the cat, a fierce animal, makes a {trong refift- 
ance to this poifon ; but it refifts it precifely becaufe 
it is in comparifon with other animals, very ftrong 
and robutt, and isneverthelefs, in fpite of its ftreneth, 
itfelf attacked with the complaint caufed by the 
bite of the viper ; and this complaint becomes vio- 
sent, painful, and lafting in proportion as the quanti- 


ty 
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a 
= 


Ae ‘FONTAN A 


‘ty of the venom introduced into the body of the 
-ereature’ by the viper is increafed. Idoubt not, 


if inftead of five or fix vi pers, ten of fifteen for ex- 
ample had been employed, but the cat would have 


died, becaufe the difeafe would then have been very 


wiolent, and more than equal to the ftrength of the 
animal, In faét, kittens dieas well-as other creatures, 
although bit by very few vipers, precifely becaufe 

they are lefs robuft than when grown up. | 


t 


Reply to Moufieur a fieit. 


' ¥t now remains to reply toa difficulty. which fa- 
vours the volatile alkali, and which, previous to my 
experiments, might have appeared very great and - 


mnantwerable, This difficulty folely confifts in the 


cafes where perfons bit by the’ viper were happily 
cured by the volatile alkali; fuch for example as 


_ the fine cure we read of in the hiftory of the Acade- 
any of Sctencesof Paris, by M. J uffieu, of a-young 
gman who was bit by a viper, and. treated with eau 
de luce, 
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I think I ought to enter upon my reply by remar- 


King that there are very few cafes fo complete in their — 
circumftances, as that of Monfieur Juffieu undoubted- 
dy is. Sannini indeed {peaks of three perfons bit by 
fnakes, and-cured by the volatile alkali alone ; but 
‘we are ignorant of the quality and effects of the 
wenom.of thefe fnakes, which certainly were not vi- 
pers, although, be eokeliqwel them more noxious than 


the - 
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the rattlefnake itfelf. Befides, Mead is of opinion 
that the rattle{nake kills in a very fhort {pace of time, 
even in a few feconds. The firft of the three ‘per- 
fons Sannini treated with the volatile alkali, had 
been bit feveral hours before the remedy was appli- 
ed, and was notwithfanding fo well recovered on 
the following day, that he returned to his ufual 
employment of fifhing. This Author likewife {peaks 
of a little infect called centipedes, the bite of which 
he deems mortal, and fays that he was himfelf cu- 
‘red of it by the volatile alkali. But neither isthe 
ftreneth of the venom of this animal well known, 

nor have there been fufficient eae i on the 
fubject. 

Monfieur de Mafcena fpeaks of a cure made with 
the volatile alkali, in French Guiana, ona: ‘perfon 
bit by a fnake. He was treated with eau de luce, 
and recovered (a). The fnake is not named, and 
it is not known whether or no it is really noxious ; 
but could it even be proved that a perfon bit by the 
rattlefnake had recovered on ufing the volatile alka- 
hh, ought we thence to conclude that the volatile 
alkali is a fpecifick againft the bite of that crea- 
ture ? I have already proved in a demonftrative way, 
that it is certainly not fo againft the bite of our vi- 
per, which does not differ eflentially from the rat- 
tlefnake, except in its fize. Itis true that the latter 
being feven or eight times as large as our viper, 
is confequently capable of conveying feyen or.eight 
_ times the quantity of venom, from whence ‘the dif- 


e 
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eafe may become proportionably greater and more 
dangerous. Doctor Mead {peaks of a man who was 
bit in London by a rattlefnake, and who recovered 
by having the part fucked, and by bringing on vo- 

mitings with oil and-water. This cafe may lead one 

to fufpect that the bite of the rattlefnake itfelf is 
not always mortal, fince the bite of our viper is not 
cured to a certainty either by fuction or by vomi- 
tings brought on by {wallowing oil. But why 

fhould the bite of the rattlefnake be invariably mor- 
tal to fo large a creature as man, when we have feen 

that five bites received. from feveral vipers were not 
fufficient to kill a dog, weighing only a third of a 
man’s weight ? I cannot indeed fee why the bite of 
a rattlefnake, which may be reckoned equal to that 
of feven or eight vipers, fhould always pe fatal to the | 
hi uman {pecies. hr 

_ The greater quantity of the ratte runiee’ s venom 
is not then a conclufive argument that it muft | 
iavariably kill fo large a creature as man; and why 
fhould it be equally dangerous, whatever part of 
the body may be bit, at what time foever it may 
happen, and in whatever ftate it may be found? 

It has been feen above that wounds or bites in. 
she nofes and ears of animals are attended with lit- 
tle danger ; the fame may be faid of thofe of the my 
which heal better than the mufcular ones. 

. But were it even eranted that the rattle-fhake may 
by its bite introduce a fufficient quantity of venom 
ro kil a man, how many caufes may there not be 
to prevent the introduction of this quantity of venom 
into the wound fo asto produce fuch an effect ? 


In 
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In the-courfe’ of our experiments on European vi- 
pers, we have feen many cafes in which there has 
been little or no complaint in confequence of the ve- 
nom introduced: and what is the poifon that may 
not become innocent when diminifhed in quantity ? 
The rattlefnake may be deftitute of venom, a cir- 
cumftance which I have fometimes obferved in our 
vipers. It may bite fo fuperficially, or fo ill, that 
the poifon introduced may not be fufficient to occa- 
-fion death. A vein, an artery, torn by its tooth, 
is fometimes capable of forcing out either all the 
the poifon, or a part of it at leaft. We havé‘obfer- 
ved all thefe cafes as they relate to our vipers, and 
they may be equally applicable to rattlefnakes. 

© Fo form a proper judgment of the firength ofa 
rattlefnake’s venom, and that of the other fnakes 
of French Guiana, and likewife of the advantages 
of the volatile alkali in the difeafe caufed by it, it 
would be neceffary to make a great number of ex- 
periments, as I have hitherto done on the European 
vipers. ~ Befides, if the volatile alkali is totally ufe- 
lefs in the bite of our viper, how can it have any 
eficacy, how can it be a certain remedy inthe bite 
of inakes which they pretend to be much more ve- 
nomous ? Tam inclined to believe that the common 
“bites of thefe fnakes are not deadly in their nature, 
but that they become fo in fome particular cafes and 
by accident, as by the number of bites received, 
and the injudicious manner of treating the part bit- 
ten. | 
_ Tf attention G paid to the complaint produced 


by 
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by. the viper’s venom, -it will foon appear that the 
animal bitten may eafily die if badly treated, or if. 
diforders are. excited in its economy by. perfons ie 
fkilled.in this difeafe, .which is not unlikely. A 
large tumour is generally formed round.the, part: 
bitten; there is an extravafation of black and. livid: 
blood in. the cellular membrane, even at a great, 
diftance from the bite; and laftly, a confiderable gan+ 
“grene is frequently formed, which deftroys the dein 
and cellular. membrane, and, extends tothe mufcless 
Who does ‘not fee that in thefe cafes the gangreneiof. 
itfelf, and uninfluenced by:the venom, may be fas: 
tal, if the patient be by accident badly treated » 
‘And this may be the cafe in the inftance of any one’ $; 
dying from the bite of the viper: there remains a 
large local wound, which may be confidered as cau-. 
‘36g. bythe mere mechanical action, and this wound. 
_ may be wellior badly treated. We have feen above, 
that the venom of the viper kills.by its general action 
on the animal, which does.notidie from, the fimple- 
| local malady of the part bitten, but is deftroyed by. 
the venom, although the Pat injured be ool 
extirpated. ebb 
Although, I have not had. the eoad ete to 
difcover a certain {pecifick againft the, bite of the 
viper, I have however the pleafure to. affure the 
publick, ‘that this bite is-not fo dangerous as has’ 
been hitherto univerfally, believed, and that in any 
inftance where a -perfon, may have the; misfortuné. 
to be bit, life fhould not be defpaired of, even. 
though no remedy be applied. 
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If I have demonftrated the inutility of a remedy 

which was believed a certain one, if I have des 
ftroyed the hope of difcovering a fpecifick againit 
the viper’s venom, i have at leaft the confolation 
of having fubdued the frightful idea that has beea 
entertained, -that- the bite of the i per is atally 
mortal. ; 
Lam of opinion, that of roo-men bit, each of 
them once by afingle viper, either in the foot or 
the hand; parts which are ufually expofed to the 
bite of this animal, not one of them would pro- 
bably die, even eee they fhould make ufe of no 
remedy. | 

After having feet the effects of the viper’s bite 
‘on eight different kinds of aninials, as well: thofe 
with warm blood, as thofe with cold; after having 
had more than a thoufand of them: bit in fo many 
different parts of the body, by feveral vipers, and 
that repeatedly, I believe no one will deem the 
opinion I have delivered a rafh one; an opinion 
whicheven becomes the neceflary confequence of 
what we have hitherto obferved. 

‘The ligature made ufe of again{t the bite of slie 
wiper in the pigeons, was the immediate confe- 
quence of thefe very experiments. After having 
difcovered™that the viper’s poifon) did not attack 
the nerves, that its whole aétion was exercifed on 
* the blood, and that the difeafe was only communi- 
‘cated by means of the circulation, it was eafy to 
percieve that this circulation being ftopped, the 
difeate caufed by the venom would be fo too. I 

tried 
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tried this method with the greateft fuccefs; and 
found it a certain remedy in the cafes of the ani+ 
tals for which I made ufe of it. It did not hows 
ever appear poffible to me but that the ligature had 
been propofed by fome author, fince it is an idea 
that feems to prefent itfelf fo readily. It is very 
true that Redi, who treats of the venom of the vie 
per in two diftinét works, makes no mention of the 
ligature, and. Mead himfelf, who {peaks of a great 
number of remedies, fome even that are without — 
efficacy, takes no notice of it. : 
I have for feveral years made deleaxahieal into the 
“remedies ufed in different countries againft the bite 
of the viper, and could produce more than fifty 
recipes given me for the moft. part by country 
people, or by ideotss In one of thefe recipes men- 
tion is made of the ligature, but this ligature is 
joined to fo many other things te. be done before . 
and afterwards, and all of them fo abfurd, that no 
one would ever take the pains to examine, if any 
thing were to be expected from, the ufe of this. 
method. In general thefe recipes not only contra- 
dict each other, but what is ftill more, one remedy 
is oppofed to another in the fame. prefcription. 
Some are introduced, having.a itedative tendency, 
-and others on the contrary. which difpofe to irtic. 
tation. Some amongft them are cooling, others 
heating. ‘Ehe remedies themfelves are in a oreat 
part abfurd and ridiculous, notwithftanding which: 
the perfon who gaye me thefe recipes affured me of 
their efficacy, and leveral of them had been. bit by 
bolt ee Vipers, 
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vipers, Kis hives bie them. I confefs that I . 
have not had the patience to verify any of them by 
experiment, except fome few that feemed the idagy’ 
abfurd; and thefe I»found totally ufelefs, and fome 
of them even hurtful: ‘But at length-I found in 
anauthour, a method of treating the difeafe caufed 
by Wenomous fnakes, in which the ligature has a 
confiderable fhare:» This authour is the celebrated 
Keinpfer, ‘who’ fays* he made ufe ‘of it. withthe 
greateft fuccefs, in’ his: voyages to eee and cured 
feveral perfons by this'methodi: eek CA: 
Hadel known -Kempfer’s method Hattie i edn 
my experiments on ‘the!pigeons’ bit by the viper, 
and which were cured by ‘thé imple ligature, 1 
fhould'*never have made:ufe of it; and..could not 
have! béliéved it~a certain: remed) V. Twas, toa 
| miuch perfuaded that the nerves had a great fhare.in 
the diteafe of the venom » it was neceflary for me 
to know that all: was’ brought about by the cireu- 
lation’ ; “it was” moreover néceflary: that the internal 
diféafe fhould not be’ communicated to the animal 
_ fo as to eccafion its death, till. at the end of.a cer- 
tain time. T was then ignorant of all thisy and was: 
even perfuaded to thecontrary... The. bite. of. the 
_ €iipes: in “pigeons, convinced me that the internal 
malady was' already. conimimnicated to the: animal, in 
twenty feconds,’ and. that its death was. not) occas 
fioned ‘by the external and local malady, but. by 
the ‘internal’ one; | Tn thefe cireumftances, it was ealy 
torbelieve that: Kenipfer’s; method would come too 
late, iand:, would be» ufelefs. op ‘that. Very. account 
Vou, I, E alone. 
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alone. But I thould have had other reafons fev 
hot trying ic: Kempfer, in all his voyages, makes 
ho mefition of vipers, but fpeaks very much of 
venomous fnakes which are not yet well known. 
Tt is not yet determined whether the venom of 
thefe is analogous to that of the ea: Vi ata 
and whether it caufes a Hike difeafe. 

5 i could not befides have any confidence in a me 
thod which I fhould rather have thought a hurts — 
ful than a good one. That of Kempfer confifts 
4n feveral things whicl he deferibes as equally ne- 
ceflary againft the bite of a fnake. He begins by 
a ligature above the part bitten, and then proceeds 
to fearificationg. He fqueezes the blood from the, 
wounded part, covers it-amply with theriaca, and 
applies above all pieces of linen fpread with the 
fame: ‘During the whole courfe of the difeafe ne 
eives his patient fudorificks. 

Kempfer’s method confifts thert, as we ah in i 
or fix particular remedies, and it cannot be deter- 
mined’what good or what harm each of them may 
be productive of.  Befides, every thing concurs to 
- give me a fufpicion of this method :. there remains 
a doubt whether the ligature is proper or impro~ 
per; and I know by experience, that fcarifications 
in the part are more hurtful than falutary, and that 
: ctrl a like. in volatile alkah, are of no ef: } 
‘How’ many ¢xperiments aba it not Reniple to 
hive made, to be’ certain that his method was good. 
and effectual againit the bites of the many fhakes 

mine : . | he 
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he fpeaks of, fince to exclude to a certainty the 
fluid volatile alkali from the remedies employed 
in the bite of the European viper, I was obliged to 
make more than 6006 experiments! he ought to 
have affured. himfelf whether the venom of thefe.. 
dnakes was in its nature mortal; he ought to have 
knowin the average number of animals deftroyed by 
it; and he ought to have multiplied and varied 
his experiments a thoufand ways on all the different 
kinds of thefe fnakes. 
But what is ftill more, Kempfer himfelf would 
have made me doubt his remedy, and his authority 
for it: in the fame work in which he fpeaks of this 
remedy, he afferts that zhe ftone of Pedro de Cobra 
‘cures equally well the bite of thefe {nakes. 
_ Itis in the firft place difficult to conceive why 
Kempfer has preferred the ufe of a long, com- 
plicated, painful, and difficult method, whilft he 
had one fo eafy, commodious, and certain as this 
ftone, which is found every where in thofe coun- 
tries: it muft be confeffed that this is far from giv- 
ing any confidence: It is befides known from 
the experiments of thofe two great Italian natura- 
lifts, Redi and Valifnieri, that this ftone has no 
efficacy in curing the bites of our vipers ; whence 
it follows, either that the venom of thefe {nakes 
Kempfer {peaks of is totally different. from that of 
our vipers, or that Kempfer aflerts the truth of par- 
ticulars abfolutely falfe and. badly.attended to, and 
that. his authority can .on that account have n¢ 
Weight, Caer. 
E Dy I now 
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i now t hink myfelf ‘at the clofe of my prefent 
work, and flatter inyfelf that amy labours’ may” “be 
of ‘¢Sme utility. le op | O22 eE at 


“THE bite ‘of the viper conveys to the seeing 4 


bitten the dread of its Being fatal, and’ terrifies 
whole families.’ “Phe perfuafion of the difeafe being 


mortal, and that not 2 moment is to be loft, eites: 


the. application’ of remedies - either violent ‘or’ hurt*. 
ful. The dread itfelf may ‘increafé the: complaint 5 : 


and there have been perfons who have received al 


rhoft inperceptible bites-in the hands: or feet, “and 
‘who’ perceiving: an:inftant after a viper near themiy 
have fuddenly fuintedaware. 9a if 
I knew a‘man who feeing himfelf bit by a viper, 
fell into a fwoon' from ‘the fimple fright's he te# 
mained in this ftate more ‘than an hour, till | he» was 
obferved by. Accident, and brought to himfelf by 
inéanis of cold: water thrown» upon his face. \Anie 
, tals 4 in onetal “who fem the moft' to ‘dréad the 
bite of the’ viper,” and who tremble at the: wety 
fight of this cfeature, die’ the ‘fooneft. ’ "Dogs, who- 
are enraged ‘when bit, and attack the vipers: ‘furi- 
—outly,” ‘nlake a great’ ‘refiftatice’’ to ‘this is poifon : ; 
Me have at leatt Hoult I perceived fo in the‘courfe 
of 'n my experiments on thefe animals. It cannot be 
| aoubted but that violéht affeCtions of the mind, and 
the dread of approaching death, mutt “monpent 
fluence the fate of a: ficknefs' i in’ man. !” <? Poet io 
OOK petfon'r may very ' well die under: chloe cum 


i flaneés;, who* would not ‘have’ ‘died from the UHL | 


plaint | alone caufed by the: venom. A fimple bite 


Ve a ki ad dhe we ae £ 
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of a viper is: not: in its nature mortal’; and were 
there even ‘two or three | vipers, although the 
complaint would bécomeé™‘more violent, it would 
not be fatal in its effets. Should a tan even be bit 
4ix ot {even times by a‘viper, and fhoul Id all the ve- 
“no contained j in its -weficles be conveyed into the 

oe a yet ought Wve not to defpair of him.’ The | 
complaint would become violent, but there is as 
“yet: noicertainty that’ it would be mortal. A real 
confolation then, and a ‘truly ufeful difcovery re- 
fults: from having better examined’ than hereto- 
fore, the effeds of the viper’ $s venom on animais 
of different fizes, and on man hinvfelf. ; 


nein an) f ‘ 


EE on the utility of the Ligature againft the. 
_ bite of the Viper in {mall Be ds. 3 


Mere Sait. and perhaps again the yanity of 
being” able to cure with the fimple. ligature the 
f{maller animals” bit: by the viper, induced me to 
aindertake various experiments on fparrows that had 
been bit; and? the 'réefult: of | thefe experiments 
created. doubts as’ to the ligature itfelf in larger 
animals, which I “fhould otherwife 3 never have en- 
tertained. .- I had’ not éven a ihomentary ‘doubt, 
fince a pigeon could :bevcured’ by the ligature, but 
that acrabbit;. a dog, ‘and even aman, might’ be 
cured with fill greater eafe. The analogy ‘was not 
ottly: applicable *in ‘this’ cafe, but thle nature of the | 

a ee P ht e the venom on ‘its Biood, and 
need vite: HI EPs. itll tha the 
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the effects it produces on the animal, were fe 
many ‘direat proofs that the ligature ought to be a 
remedy certain i in proportion to the largenels of the 
gnimal, and the difficulty with which it dics. I 
was neverthelefs deceived fo true it is that nae 


ture does not permit us to guefs at her Dpeang 4 


that we know very little beyond experiment ; and 
that we feem even to be forbid to reafon on expe- 
: riments themfelves. But let us proceed to thofe on 
the {parrows. 

IT had a fparrow bit be a viper once in the. leg, 
which had fearcely been bit when J bound it with 
a filk ribbon above the part. In thirty-five. mi- 


nutes I removed the ligature, and the {parrow died 


vee minutes after. 
I repeated this experiment in all its cresaifed. 


ces: the {parrow died ten minutes after the lige: 


ture was removed. , 


a had another {parrow br once in the leg ba 


viper, “and immediately applied: a. bandage. above 


ole 


the bite : : J took it off at the end of an hour, and | | 


pep hes? 


half an hour after the {parrow died.) 391d) wand: 
I repeated this experiment on another {parrow 
without varying the circumftances, except that J 
removed the ligature at the end of fifteen minutes ; : 
in fifteen more the {parrow 70 a 
I bound a {parrow’ S leg, and kept it in that ftate 
for four hours, when it was {carcely altered in its 


appearance. fd then contrived that a viper fhould- 


bike it repeatedly above the ligature, whichoafter 
three hours I took off, At the end of twenty hours 


yh So rm ‘ i> “the 9 


~ eet 
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the fparyrow feemed very lively, and fed. In eight 
days I found it dead, although the leg vas entirely 
healed. 

After all the cafes hitherto related of the {par- 
rows, it appears that the ligature may be fome- 
times an effedtual remedy againft the bite of the 
viper. The laft {parrow, which died at the end of 
eight days, proves nothing againft the ligature, fince 
without it, it would have been dead in a few mi- 
nutes, I obferved befides, that the fparrows I kept 
caged, died of themfelves, and that the fmalleft 
movements, or the léaft violence they fuffered, in 
having them bit, or in applying a ligature, was fuf- 
ficient to kill them. Amidft thefe doubts 1 thought 
it neceflary to multiply the experiments, and to 
vary them {till more, 

I bound a fparrow’s leg vith a ribbon in the 
ufual way, and had it bit id a viper. ‘The bite 
‘was juft above the ligature : in feven minutes the 
{parrow died. 

I bound the leg of another fparrow ¢s above, and 
had it twice bit by a viper. It died in five hours, 
although the ligature was not removed, 2S ec 

I tied the leg of another {parrow, and had -it bit 
by a viper below the ligature. In cight-hours it 

died, the ligature continuing on the leg. 

- Having tied the leg of another {parrow, I had it 
bit twice by a viper, and removed ‘the ligature in 
four hours after. It died at the end of eight. . 

-Thefe new experiments fhew. that the ligature 
‘prelerves the lives’ of {parrows bit by the vipers 

E 4 bu 
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but ‘not: always... The fparrows ‘that’ die !feveral 
hours after’ its-being removed, certainly’ cannot: 
appear to die of the internal difeafe, fince the fmal- 


left quantity of the venom ‘introduced into their 


blood is fufficient to kill them‘in a few minutes. “It. 


is likewife probable that fone of ‘them die sbecaufe 


in’ having them*bit by the wiper, in binding their 
legs, and above all, insthe! removing the ligature, 
_thofe’who are thus employed, aswell as thofe:wha | 


hold them, mut inevitably do them fomé injury. 
When the ligature is taken’ off, the lewis already 
livid and’ {welled all.over, This cam never:be fa 


well done but that the:creature muft. clearly: dufiter. 
from it.’ ‘There are fome of'them who no. longer 


| fupport themfelves, but'beat their breafts and legs 
againft the cage, and 1 in this {tate can. ene: eat. 
nor. dvinkidis, a sfpive, -2- | 


¥ 
bad bas ‘is ad fh 


- [cannot doubt, aftet bine thy a great, pumber — 


of them bit, and having, wounded feveral others 


~-with venomous teeth, but that. all thefd) different 


caufes: ‘concur, more or lefs,. to render. the ili- 


gature ufelefs: in. {parrows. Some. were. ‘tied: be! 


fore they were bit or,;wounded, others; j immedi- 
ately after.: In. fome the. ligatures were: removed 


at the end of four hours, in others fooner..; Three 
Lleft conftantly bound, and neither of them, died}, 
but I’ took care to nourith, them, without’. doing . 


them any injury. . Their legs became, black,, and 


‘ intirely dried: up. At the end of twenty days they 


flew about the.chamber, fupporting themfélves‘as 


well asthey could with the: /extremities a their feet. 
Five € 
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Five others died in-my hands almoft at the moment 
I had taken off the ligature, and immediately after 
Thad-given them:drink. Twelve others recovered 
perfectly, and the four laft died in between fix and 
ten hours.. There wereun all by ima toe, 

However favourable the refult of this laft experi- 
ment was to! the!ligatute;iand however probable it 
appeared that feveralof thefe animals died from quite 
another caufe than that of the venom; [was not yet 
altogether eafy, andl ‘thought it:proper to repeat 
my experiments.on animals of a amie] kind, and-af 
a different nature. 


‘ 


inl Be made iit ibe cafes of Foeels bit by Vipers, ; 
Thad a fowl’s leg bit feveral times by three vi- 
pers, and in three minutes bound 4 ic With a’ ftronge 
filk ribbon. In an hour-I removed the ligaure, 
and found the lee {welled and livid in‘all the parts 
beneath it. In’ three’ hours ther fowl died. The 
whote fubftance ofthe: mufcles bit) was difeafed, 
and ‘there were fome marks of complaint even above 
the pli at lias fide of the, wise and in the 
ie a ene 
“I had a fowl’s: leo bit repeatedly. De two vipers, 
| sit after four mitfutes tied it over the: part bitten. 
In two hours the leg was-very livid and much fwel- 
led. I took offthe ligature, and at the end of twen- 
ty-two hours the leg ftill remained.a ele livid. 
The fowl recovered in two days. 7 
/e 1 had anotherfow! bit: in the leg Seca by 


two vipers, and after four minutes bound the limb 
which 
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which in an hour became {welled and livid. Twe 
hours after I took off the ligature; in twenty-two ~ 
the leg was iefs, livid and fwelled; and in four days 

the fowl recovered. , 

I bound a fowl’s leg very nai and bua it bit 
sepeatedly by two vipers. It could not fupport i its. 
elf on this leg, which in two hours became fwel- 
ded and livid. In eight hours I took off the liga- 
ture; after twenty-two the lividity fil] remained, 
and even appeared above the part that had i 
bound, in forty-feven the fowl died. —- : 

Thada fowl’s leg repeatedly bit by two vibien 
and at the end of a minute tied it. In three hours I 
took off the ligature, and found the leg {welled and ? 
very livid. ‘Three hours after this the fwelling 
and lividity had extended to above the Reaees and 

in fix mczethe fowl died. } 

I had another fowl bit repeatedly by three vipers 
Gn the leg, which I tied two minutes after. — In fix 
hours I took off the ligature, and in. fix more the 
fowl died. The fwelling had reached above the: iid 
ture. 

I had the leg of another Gia bit repeatedly bi 
three vipers, and tied it three minutes after. At 
the end of nine hours I took eff the ligatures the - 
‘leg iwas {welled and livid, and. bled from every 
part of it. The fowl recoyered by degrees, the 
leg having a yellow and green, hue which coumeamee 
feveral days. 

‘Thad the leg of a mae bit by two vipers, and 3 
‘bound it immediately afterwards, but lightly 5 in 

twelve’ 
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twelve hours I removed the ligature, three hours 
after which the fow] died. The {welling and livid 
colour of the leg | had reached above the ligature. 

I had another fowl bit repeatedly in the leg by 
two vipers, and immediately bound it, but tighter 
than i in the preceeding experiments. I took off the 
ligature after twelve hours; in fix more the fowl 
died, with the {welling and hivadity extended to. 
above the ligature. | 

I had the leg of another fowl] bit repeatedly by two 
yipers, and tied it immediately, but fill. tighter 
than i in the lat experiment, In twelve hours I re- 
moved the ligature, and in two more the {welling 
and difcoloration had extended above it. arabe pet 
recovered i in five days, 

I had three fowls. bit in the leg, each by two vi- 
pers, and bound the parts iionediacely. Within 
the {pace of fix hours I removed the ligature from 
one of them, fuffering it to remain on the other two 
for twenty: -fours In two hours after removing it 
from the two laft, one of them died;—the other 
recovered. The fowl whofe ligature was removed 
in fix hours, died i in fix more. _ 

‘Thad a fowl bit repeatedly by two vipers, in the 
leg, which I had previoutly well bound. It died 
at the end of twenty hours, although the ligature 
had not been removed. 
3 Thefe experiments made on fowls, raife great 
fufpicions as to the efficacy of the ligature againit 

the bite of the viper; it has even appeared to me, 
and J do not think may felf deceived, ‘that the local 

7 malady 
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malady is ‘greater with the ligature than without it, 
I obferve this: difference throughout the whole jour- 
nal of my experiments, and it.is difficult for me.to 
have been miftaken, fince I Ihave regularly) conipa- 
red the Pcal: malady of the limbs!.tied, with that 
of thofe which were not fo. Several fowls, ‘ascwe 
have obferved, die beforetheligature is:removed, 
-@nd that at»pretty regular imtervals.°’After'the ex- 
‘periments made on the pigeons which recoveredwith 


ahe ‘ligature; all this. appeared paradoxical to me, 
‘and I could not-conceive it: poffible but that it ought 


<o recover larger animals. Idreaded the not ‘having 
“made my ‘experiments on the ‘fowls as I oughpte 


have donc ;'that the ligatures were ‘either too tie 


or too loofe; or that I had removed thei either tee 
foon of too late: In'a word every thing feerhed tome 


more probable'than that the ligature was either. fer 


a t 


rt 


ffs or hurtful.» 4h ged xi Uy goa 
In’ the ‘midi of thefe’ doubts I: ‘determined'to 
make my expetiments on 'fome other kinds of anit 


mals more extenfive, and for this purpofe » fiade - 
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met wisi the foot’ of a giiineapi very ticht! and 


had it bit repeatedly by two vipers. After tired 
four hours I' removed the ligattre,” and found the 
foot welled oe livid.” In thirty hous it was lefs 

ryote au. tiiiy Jivid 


Me eee BAe tae a ety Se geht pre 


0 No PB paw Te 9 10 ae Si; GP 


rivia, but more fw elled :* the creature recovered in 
four days. ‘ies 

‘Thad the foot of a. eaineapig bit By aviper, and 
applied. the: ligature a few feconds after. ° In the 

pate LF an ‘hour there were marks’ of difeate in the 
“pat bitten: I removed the ligature, | and aftersteni 
hours there were fearce any appearances ¢ of i its having 
been bit. ° ai 

T had the leg of a guineapig bit repeatedly ’ by a 
Viper, and’ a minute alter T ‘bound it. In fifteen 
minutes. the foot - was fwelled and livid. Tremov red 
the Le and j in ten hours the animal had fcarce 


T » o4 


four. 


Mii had the foot £3 a pnge ia bit repestedly b by 
three vipers ; : te bound jt a minute after. In tw 
minutes the fymptoms, of difeafe had already dice: 
vered themfelves. . At the end of twenty hours the 
foot was very much fwelled and very livid. In 
twenty- -four the Teo ‘difchare ed blood, and ferume 
In two days there was fome fwelling above the liga- 
cure, and ten hours after, ‘the part bitten was cover- 
ed with an efchar.” Th fix days a. total recovery took 


iis 


“place.” 


ae liad : a ee Bit M peetedle by a viper, in 
Mea: Ww ich in two. minutes a tied. After, twen- 


Sh ee, ae ee 


ready marks of difeate i in the ieee aa an Liane the 
tumour, “had reached” ‘the ligature. nk he creature 
died i in twenty hours, W ath ‘the lee fiyelled and livid ; 


ia \ sail ab “and 
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and the lividity had extended to the mutcles of tha 
belly and breaft. 

I had the leg of a guineapig bit feveral times by 
a viper, and bound it at the end of two minutes: 
In twenty minutes I took off the ligature, and found 
the: leg ae in the ufual way. In fix hours it 
was ‘fill a little fwelled, but not livid, and was hea: 
led i in twenty-four. 

Thad a cuineapig fimilar to the fortner one bit 
feveral times by two vipers in the leg, which I 
bound a minute after. Inthirty minutes I removed — 
the ligature. The animal had fymptoms of difeafe 
in its foot, but recovered in lefs than three days. * 

I had a guineapig’s foot bit repeatedly by a vi- \ 
per, and at the end of twenty feconds bound it, I 
removed the ligature fifteen minutes after, and al- 

ready found marks of difeafe in the part. In two 
minutes more I perceived a motion of its head, as 
if it was convulfed, and in four hours it died. All 
the mufcles of the leg, abdomen, and bredft, were 
livid and inflamed. 

I had another guineapig bit féveral times in thé 
foot by a viper, and immediately after bound the 
part. In fifteen minutes I removed the ligature, | 
the local malady difcovering itfelf in theleg. Ini 
thirty-two hours there were fearcely any figns of. 
complaint, and in the {pace of atc -tWO, a perfedt 
recovery took place. . 

It appears by the experiments hitherto related, 
that the ligature is capable of curing guineapigs 
that have been bitin the foot by the viper. | 

A com* 
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A comparative experiment was neceflary to con- 
vince me that the bite of the viper was fatal to this 
{pecies of animals. I had fix guineapigs fimilar to 
thofe 1 have jutt fpoken of, bit each of them i in the 
leg by a fingle viper. They all died in lefs 


twelve hours. 
Although fatisfied of the utility of the ligature, I 


thought however it would not be amifs to multi- 
ply my experiments ftill more, and to vary them. itt 
fome of the particulars. n> 

I had the foot of a guineapig bit feveral times by 
a viper, and boundit, but very loofely. In thirty 
minutes I removed the ligature, and found every 
appearance of difeafe in the part bitten: however in 
ten hours there was fearcely any {welling or lividity 5 | 
in thirty it was quite well. 

I had another guineapig bit feveral times by a vi- 
per, in the foot, and bound it ftill more loofely 
than in the preceding experiment. In an hour L 
temoved the ligature; in ten there were fcarcely any 
marks of difeafe, and in forty it recovered. 

I had a guineapig bit repeatedly by a viper in 
the foot, and bound it, perhaps ftill lefs forcibly 
than in the laft. In two hours I removed the liga- 
ture, and found the foot very livid and much fwel- 
led. In ten hours all was diminithed, and in twen- 
ty-four there were fearcely any marks of cifeafey 

I had the foot of a guineapie bit {everal times, 
and at the end of two rhinutes bound it. Soon as it 
was bound, I had it bit again repeatedly by a fe- 

cond viper. In thirty minutes I® took off the liga- 
| . ture, 
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ture, which was very loofe. In twenty-four hduré 
the foot was fwelled and very livid; in five daysntlie 
animal recovered: Re BN Perk 


Ivhad the foot of another guineapig repeatedi 
bit by a yiper, and in ten. minutes tied it. I then 


had it bit by a fecond one. In twenty: minutes r 
‘removed the ligature, which’ was very loofe. © jeg 
twenty-four hours there were fcarcely ony figns of ) 


difeafe. 


I had another guineapig bit in the foot een 


ly by a viper, and in three minutes bound it, caufinlg 
ft to be bit afteth by a fecond. © In twen ty-four 


hours there fearcely remained apy appearante: ors 


difeafe in th 1€ Toor. 


_ 


|The utility of the ligature feerns to be more and 


more demonftrated, and it appears alfo that a very 


- weak one is fufficient. It is true. fae it muft ‘be 


left on for fome time, otherwi ife the internal mala! 
dy is excited j in the animal, and it dies i ina fhort 
fpace after. Bay siti! 


Various experiments made on ‘guineapigs, bit as 


above by vipers, have pointed out to me that when 


the ligature is removed in teh minutes, or perhaps 


more, after they have been bit, the sata dies vé~ 
ty fuddenly, Had that of the internal malady. 


It is not dificult to difcover when the guiheapigs 7 


die of the intérnal malady. When the complaint 


begins to comtmunicate itfelf internally, the gui- 


Neapig moves its head in all direétions, and feems td 
be convulfed. In this cafe death is certain, and 
follows i in a thort Time. ih made thefe cappgments 


ne 
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on very finall guineapigs, and I chofe them fo, that 
the confequences might be the lefs equivocal. 


i 2 


Experiménts on Rabbiiss 
# Not cohtent with having tried the ligature on 
puineapigs, I withed to try it once more on rabbits. 
I generally employed {mall ones, beneath the mid- 
dling fize. ecto Robt dh 
[had a rabbit’s leg .bit repeatedly by two vipers 

arid tied vit immediately after; _Innine hours it was 
greatly fwelled, with a difcharge of blood. In this 
dtate TI. removed the ligature; twelve hours after 
Avhich the leg was livid and gangrened, in thirty 
hours the rabbit died. ~ ; ae 
~. b-had the leg of another rabbit bit repeatedly by 
Ywo vipers, ahd tied it three, minutes after. In an 
hour! and an half 1 took off the ligature; In fix 
hours:the leg was) very much {welled and livid 
about the part bitten. In thirty hours the leg was 
fcarcely fwelled, but remained livid. _ In three days 
the animal appeated to be recovered, § 
Thad a thitd rabbit bit feveral times in thé leg by 
two vipers, and in two minutes bound the part: Afe 
tet an Hour I removed the ligature, and found the 
leo fwelldd, In the'fpace of twenty-four a dif¢harge 
erifued; and. in'three. days the fkin was cortoded, 
and a fore formed. ° In fix days the rabbit was well . 
recovered. . - ee uy 
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Thad the leg of a rabbit bit repeatedly by two vi~+ — 
pers, -and four minutes. after I bound it. In:an 
hour and an half I removed the ligature. In four 
hours the leg was very much {welled, and difchar-_ 
ged a good deal. The rabbit died in thirty-fix : 
hours; the tumour of the leg having extended to 

‘above the ligature, where its ‘was alto) ES livid: ag E 
“pearance. hint . , gine nil g 

I had thtee rabbits bit inthe aes ag abayey ber. as 

they were deftined for a comparifon, made’ no/ufe 
‘of the ligattire. Two died in thirteem hours. | ‘The | 
third had ‘a fore in its leg, which was! cotherwife | 
much difeafed ; but it furviveds’ 6) io) Libor | 

_ The expetiménts as yet made on rabbits feem to. 

_ prove that the ligature is nota certain remedy againft 
the bite of the viper in thefe animals, fince * we have 
feen them die when it has been applied, and réco- 

ver fometimes without it. I repeated thefe experi- 
ments on eight other rabbits, which I had bit in the 
leg, each by'two vipers. The ligature was not re- 
moved ‘till after. fix hours. Five si the iSehe 
died RY 92 ko 6 te 

Seeing that the fimple ligature was not Lee to 
aul animals, I wifhed to try if, joined to fcarifications, 
it would be mote fo ; and as the local difeafe is formed 
of blood, partly diffolved, partly coagulated, which 

-corrodes and ¢ | gangrenes the folids, I thought of unis 

ting to the fcarifications a an n antifeptick, fuch’ as. the 

3 bark. a | 1s eee ge, Ea 


 ¥ered 3 in a few days. 
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Liigatires and fearificationstried.on Fowls and Rabbits. 


~Lhad a rabbit’s leg-bit by two viperss:and.imme- 
diately ticd it: in tw6 hours, the, leg was {welled, 
livid, and bloody. In this {tate I made four longi- 
_ tudinal incifions into it, ‘atthe part where the vipers 
had ‘bit, ardvabforbed with linen the blood thatflow- 
éd from the incifions. ‘In this experiment I found 
that the’ mufcles: were prttiegy The rabbit died 
—inten‘hours. «) 

I had a fowl bit in the fail way tlk two 6 vipers, 
andimmediately applied the ligature. Intwo hours 
the leg was fwelled and livid: I made fearifications 
as above. > In four daysthe leg was covered with an 
efchary andiin ten the fowl recovered. ig:) 5.5.5} 

I had another’ fowl bit vi two vipers, in the leg, 
which: Limmediately tied. After two minutes I 
made the {carifications, | wathing: the blood from the 
wounds for a long time with warm water, and cover- 
ing, the ‘leg'with linen. |, .In two days a black efchar 
formed on'the part; in, three Hass and, ah half the 
Bowl died.) °"% eo. 

iD had. the leg of another fowl bit by two. vipers 
and immediately tied it, making the fearifications, 
and wafhing it with warm water. This being done, 
I ftrewed a great deal of powdered bark on the inci- 
fions, and covered the whole with linen. _ In twen- 
ty hours I removed the ligature, and the fowl reco= 
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yi 


¥ répeated the above experiment in all its cireainy bay 


tances, on another fowl. After twenty hour's I re-" 
moved the bs 20a ssc in: wigs thore aes fowl 


died. 


much diluted with water. After eight’ hours Tires 
nyéved the Hgature frorr oe of them, which died 


“fy three hours more. At the fame time T loofened_ 


the be oe ‘of the heey and two. gyre 
GEA OONTIOY Ce aS EE Die Ufa sheet re 


of Had two" chickens \bit, baie of tHertr byd two 

wipers; ‘feveral times in'ithe leg, which I ‘boundia 
fhorttime afters’ I made the fearifications, and: bax 

thed: them lenethways with the volatile alkali, very’ 


IT had & fowt ‘bic ce on fie pis two » viper’ 5 E ! 


Bound the part, fearified: it, wafhed it, and/covered | 


it abundantly with the cortex.  Itidied 4 in thefpace 


+5 


of feven hotrss" even’ ete thepligature was: ‘Tes ? 


moved) « Col Same EE 


| -YWhad another it bit: if rte fey by. two. vipers, 
and ithinediately: ‘afterwards tied it: TE made feari+ 
ications” into it, and” mdiRened it with wait water 
th which’ common falt ‘had - beet diffolved.” “The - 
fowl died in. hatcon houts; the ligature fill vemain+ ; 


' y: ha i ihe pti - 


ing on. o 2 Te a aah 
opis ese ich T repeated on two- loth fowls, eh 
ahd inade ufe as above, of the diffolution of (a fal + i 


fn twenty-four hour? removed the hgatures; ang . 


‘ai twelity-four hours more the fowls both dieds? % 
~ After making the {carifications, I tried the. ide’ 


fon of the bark on: two other fowls: bit as above: 


: 7) pee Boies 
suai ee 
, > m2 RET aig j “ ty 4 KA . 
i UA A aes Aa 


LD N : P 0 + S- 5 . ‘N- Se Qa. 


os 


Yn twenty: hours I. remoyed the ligatures, and in 
gwenty more the fowls both died. 

‘Thad another fowl bit by two vipers in the leg, 
which I immediately, tied., I {carifted it, wathed 
ait, and kept.it immerfed. in lime water, which I had 
made warm, for twenty-fiye minutes. After twenty 
hours I removed the hgature. | In three days the 
fowl died. | 

I made. the fame experiaent 4 on another fal. 
‘keeping its leg for two,hours in warm lime water. 
In twenty hours_1 took off the ligature, and in 
thirty-five the. fowl died. | 

I repeated the ligature and {catifications on 
twelve other fowls, the leg of each having been bit 
by two vipers, and immediately.tied. Four were 
{carified, and the parts kept during an, hour in a 
‘ftrong infufion ef bark in warm water, In four 
others they were kept for’ an hour in imple warm 
water, and thofe of the laft four in.a mixture of 
warm water and the volatile alkali. Mi covered the 
legs with linen, and in fix hours removed the liga- 
tures, Three of thofe treated with the ‘bark, two 
treated with warm water, and three with the vola- 
tile alkali, died. : : 

‘The refult of the. numerous dae ea § 
on the ufe of the ligature againft the bite of the vi- 
per, neither affords us that certainty, nor that,gene- 
ality, we might have expected on, beginning. them. 
Not that the ligature ought to be rejected as totally 
ufelefs, fince we have found it.a certain remedy. to 


ae ee ani: guineapigs. . ws might become fo to 
rs e  othet 


a: periments 
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other animals, and perhaps would be wfefuli to all, 
were the circumftances with which it ought to be 
tried, better known. It appéars in general, that 
nothing’ ought to be expected. from fcarifications, 
whether larger or {maller, or‘more or lefs fimple, - 
fince we have feen the very animals ‘fink under this 
operation, who would the eafieft have reporaed 
with ligatures only.- ‘ | 
The ligature, by confining the blood to “ha pat, 
produces a greater local complaint, anda ftronger 
difpofition to gangrene’: for’ this reafon it fhould 
be pretty loofe, and ought: to be removed as catly 
as poflible. ~~ ; | yeas tg 
I cannot determine what Adticy it may es 6 ik, 
man, becaufe’ I have made no direct’ bigt aa sy 
“but as I'am of opinion that the viper’s bite is not 
mortal to the human fpecies, the ligature inthis cafe 
can do’no more than diminifh the difeate : > avery. 
flight one may perhaps be fufficient, and it: may 
probably ‘be removed in a little time. But expe- : 
riments are wanting to enable me to. fpeak to a cer- 
tainty, and thefe ss li APN GIY sel to. be 
made on men. | gM 
I withed. to fee if the’ dilaate arm the viper’s” 
venom caufes in animals, diminifhes. when the in- 
cifions are made above, below, or around the ‘ae 
Bitten. | 
ide feemed natural to fuppofe, that. as ce venom 
of the viper finds its way into the blood by the cir- 
culation, it would alfo introduce itfelf into the parts 
purpofely wounded, at leaft into thofé that ap- 
' pane 
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proached the’ neareft to the’ part’ bitten. “In this 
cafe it likewife feemed very probable, that the 
quantity of venom being thus diminifhed ‘by: its 
more extenfive diftribution, not only the internal 
difeate, but alfo the external malady would be di- 
‘minifhed too - and that by this means the gangrene 
of the part would'be ftopped, or .at*leaft rendered 
-Jefs dangerous. St Tete Pe hee 
But the following experiments fhow the little de-_ 
. pendence to ‘be placed on analogical proofs, and 
probable reafonings in matters of fact.” | 

I had the leg of a fowl bit repeatedly by a fingle, 
but very large viper; I made two fmall incifions 
into the inner part of the leg, above and below the 

art bitten. ‘The fowl died at the end of an hour, 
avith the part bitten confiderably difeafed, but with- 
out any change in the two artificial wounds. 

Thad another fowl bit repeatedly in the leg by a 
viper, and made a little incifion into the mutfcles 
oppofite to the part bitten, and a fecond one into 
the mufcles of the other leg. In fix hours the’ fow4 
‘was much difeafed. In thitty heurs the leg was 
fivid, even at a great diftance from the part. in 
‘fixty hours the fowl died, with the leg in a gan- 
grened ftate. | Tn all this time I obferved no change 
in the two incifions. bl ieae | 
“I repeated this expetiment, on different animals. 
with the fame fuccefs, and never perceived that the 
artificial wounds were affected by the venom; fo that 
it feems to be a truth eftablifhed by experiment, 

hat the venom once introduced into the blood, and. 
, ‘aay ae circu- 
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circulating with that fluid, may. occafion. deaths . 
but that it cannot communicate itfelf to fimplei ins 
cifions, even when made in the Viginity of the, pasts 
bitten, | Frys 
TY feel that I hab been two - prolixy,’ : ate 
have been lefs fo, and perhaps even more clear, had 
I followed the fynthetick, inftead of the analytical 
| method. ] preferred the latter, prefenting r my. ¢xper 
riments in the order in which I made them, . Lhave 
not cven dreaded the difclofing my errours,. and a 
thewing how often I have been obliged to begin 
over again, The analytical method is certainly nei- 
ther a fhorteft nor the moft favourable to awri- © 
ter; but it is the moft certain, the moft luminous, 
and the only one which leads immediately to a dif. 
covery. It infpires the reader , with confidence, 
fhows in what way the naturalitt has fearched it into | 
nature, and in what way fhe has anfwered to, his 
refearches. His faults are at the fame time obler-» 
ved, the efforts he makes ta come: at the fay : 
and the difficulty of attaining it. 
Works that prefent En a new, ope all, iA 
be written in the way I have made choice of in: pro 
eeeding thus far. When the methods are feen 
which have led to difcovery, the merit ef the work, 
and the authour’s opinions will be the beft judged of; ‘: 
all will be free from that myftery and referve which 
| abound | in ites formed on the fynthetick plan, 
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to a  difcovery, ‘But man loves ke to be eared 
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‘than ufeful, marvellous than true, difficult than im. 
portant. | gts 1 
I have made more than 6000 experiments; J Hae 
had 1 more than 4000 animals hit; | have employed 
upwards, of 200Q Vipers, and may have. been de- 
ceived ; fome effential circumftance may have 
efcaped. me: I may have. neglected fome other, 
not thinking it neceflary ; my confequences may 
_havé been too general, my experiments too few in 
number. Ina word, I may very eafily have been 
“miftaken, and it would be almoft impoffible that I 
fhould never have been fo i in a matter fo difficult, 
fo obfcure, and likewife fo new. It is fufficient for 
me to declare the having written nothing but what 
, qT haye feen, or at leaft ie e believe ed to fee, 
In Teviewing my journal ‘ofe ex cperiments, I per- 
“ ceived. fome miftakes in it, and found that I had 
written in fome places, what I could not pofibly 
have ‘obferved. It likewife happened to me fe- 
veral times, in copying the experiments. from the 
journal, to read in one way, and. write. in another, 
This is a new fource of errours into which I may 
eafily, have fallen. How little cettain are we, even 
inghings we believe ourfelves beft ikilled in, and in 
which we have the leaft apprehenfion of being mif- 
taken! I know but one clafs of people who never 
err; thofe who do nothing, obferve nothing, and 
make no experiments, All others. are led into 
errours ; and the more experiments they make, the 
more they are deceived ; but we mutt not defift on 
that account from confulting nature, and ought not 
ia : to 
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to blufh when a NeuiH himfelf, who was fearcely 
ever miftaken in the fublimest calculation. has been 


deceived i in matters of mere fact and experiment. *— 


It is incumbent on me likewife to obferve, that 
apart’ of “my experiments. on the venom of the 
viper, was made in the rudeft feafon, in winter. 
Itis natural to conceive, that the vipers 1 employed 
could not be in full vigour; that they would exert 
Iefs ftrength in biting the animals; and that not 


having been nourifhed for feveral months, their ve-_ 


nom would be in a lefs quantity. I can eafily con- 


ceive, that in a more favourable feafon, as in rhe 


fummer, and in a warmer climate, the effects would 
be in fome way different, and in general greater. | 

I might likewife have been deceived by thofe 
who furnifhed me with the vipers. I had a cuf- 
tom in the beginning, of returning thofe I had em- 
ployed in biting the animals, when I. had no occa- 


~ 


fion to kifl them. I have every reafon to believe, , 


> that the vipers already made ufe of, have been fold 
to me a fecond time: this I no fooner fufpected, 


than I determined to kill them without referve, 


after having employed them in my experiments. ag 


On all ‘thefe accounts, and perhaps on many 
others which I am ignorant of, my experiments 


might be ‘liable to fome variation, were they to be 4 


repeated; but this does not render the principal 


truths I have deduced from them lefs certain.’ I 


hope that mfy work will be diftinguithed by the 
experiments, inductions, obfervations, and ‘confe- 


quences it contains. If my Conioq cata are falfe; 
and 
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and my inductions unjuft, my readers will foon 
perceive it, and no errour will be occafioned by 
them. But if I have been miftaken in the facts 
themfelves, if I have not made my obfervations 
well, my miftakes will be communicated to others, 
and will ferve as a bafis to a falfe theory. It is 

for this reafon that I have endeavoured to be as 
“exact as poffible in the facts, and have entered into 
a long detail on feveral of them. In feveral places 
T have defcribed my experiments at length, and in 
a great number. I might have been lefs tedious ; 
I might have given the fimple refults; but I mut 
then have been believed on my word, and my 
readers have been deprived of the pleafure of judg- 
ing for themfelves, which can alone lead to evidence 
and conviction, __ 

Befides the oreater part of my experiments re- 
late to queftions entirely new, and in regard to. 
which either nothing has been done before, or the 
obfervations badly ‘made. It was therefore necef- 
fary to extend them in fome mieafure, and I hope 
my readers will thank me for fo: doing. © 

Now, that a-bafis of experiinents, nls oe deter- 
mined facts, is formed, on the bite of the viper, 
the naturalift will continue his ‘refearches with more 

eafe, and will prefent them with more brevity. 
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VENOM*or vrus VIPE Ry 
Two years after having made at Paris, where 

I then was, the experiments on the viper’s. venom ar 
which have been related in this work, I was inform- : 
€d in London, on my making fome flay there, that 2 
certain fpecifick againft the bite of this creature was - 
juft difcovered in Italy. The little fuccefs 1 had 
met. with in France and in Italy fome years hefore, - 


in my fearch into an efficacious remedy againft the - 
venom of this creature, gave me a very carneft de- 
fire to enrich my work with fo important a difco- 
or ak 


: 
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ERs Excellency, Count Belsioyato;” Atmbaiteaek 
from the Court of Vienna to London, Who efteems 
the fdiences' becaufe he knows ‘the ‘im portaiice of 
them, had the civility not only to procure me the 
treatife publithed ; in Italy on this remedy, but likes 
wife to give me one of ae frones which are the 
fubjeét of this treatife, and to which ‘ate aferibed 

pthe faculty of curing the bite of the viper. ‘This 
had been fent from Milan, and had been prepared / 
by the author Himfelf. On ‘this oceafion I was 
fhown fevetal letters from Milan and) Vienna, 
which related wonders of this new,’ but already fa- 
mols remedy. Miracles had been” done With ‘it, 
they faid, ar the: ‘Grft of thefe two places, ‘and they 
afirmed that the beft phyfi cians of that famous city 

had a knowledge of them. They likewife added, 
that the rare and very important difeovety had been 
made, that the fo much boafted cobras jones were. no- 
thing more than ‘calcined hartfhorn. 

"The treatife Etead was entitled, Preatife on ” 
Efficacy of an Alexipharmick againft the Venom of the 
Vi iper, by the Abbé de “Lecmeyer (a). It contains di- 
vers experiments which deferve attention, and 
‘which tend to prove that calcined hartthotn isa 
‘eettaitn temedy againft this creature’s bite. 

The -perufual of this treatife gavé “me a till 
‘greater defire’ of verifying, myfelf, the utility of 
sh s Bont “bahie finee hits Larue way to be af- 


(4) This treatife was printed in the soca pt Opus. 
: “COLT OAreT, of Milan, 


he mF . he . -fured 
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fured of an experimental truth, is.to. have recourfs 

to. experiment, itfelf., ‘The _diffexent cures, related 

by the. Abbé Teemeyer, however brilliant, and ex 
traordinary they may be, are neverthelefs neither. fo 
numerous nor fo varied, as I at leat. fhould have 

defired them in fo: important: a matters Neither 

could I conceive that ‘hartthorn, calcined only to 

blacknefs, as the Abbé Tecmeyer will. have i it, could 
‘be a certain remedy, whilft calcined white, i in which : 
away J had tried it)in France, I had not found i it of 
‘any value. I however thought it: neceflary before 
Iventured my opinion, to make a great number of - 
experiments), on different animals with this fone, 

which I fhall agree with the -authour in, galt: 


¥ 


ing fo. - ec d 
It is likewife true mi on anne this treatife, it 


apreated, to. me that the authour of this new {pe- | 
-erfick gave too. much, extenfion to, his remedy, and 
that many things are there advanced too readily, 
»Wwhich have-either not been iuSeienty Pipe or 
-aré not altogether,certain. _ 7" 

', For example, ; he is of. ‘opinion. hake ‘the chat 
‘piece of burnt hartfhorn applied externally, to the 
wound made: by. the viper, heals, it by virtue of the 
volatile alkaline falts contained i in the hartthorn from 


- 


iithich it is prepared. 1 Aigo Vac: gaa me! 

He maintains. that the viper’s venom is. princi: | 
sexy compofed. of acid .falts, and quotes the, au- 
thority of Mead, and his own obfervations made 
with a mic oie He even ays, that with this — 
_ venom 


: be a ' ; . a J 

Vie 1 Kk g 

i ’ ae 

' y 7 ‘ bd 4 ' 
Ws ae ) , as ig »! “te 

i a? 5 , 

; 5 4 ‘ ; 


Oath PL OlIT sc ON 8. 769 


venom he has changed the blue dye of the turnefol 
Yodmumae |p Mite 

He believes that burnt hartfhorn abtorbs the ve- 
nom of the viper, becaufe it turns milk yellow, after 
it is removed from the part bitten. . 

_ He finds his remedy efficacious againft this. ve- 
ib nom, ten hours, and: even more after the animal has 
been bit by the viper, and when the Swelling j is Very 
- great, the fymptoms very. violent, and the indica- 
tions of approaching death very certain. 

He finds it equally ufeful againit the bite of a 
mad-dog ; and fuch is his good opinion of thefe 
marvellous fiones, that he believes by virtue of 

them, the having cured wounds made in the pof- 
teriors of a man with the teeth and claws of a ti- 
Bice 

Laftly, he does not think it -impoffible but that nna 
tooth of the caiman, a {pecies of crocodile, fimply 
carrie d.in the pocket, will cure the bite of a viper. 

rie afferts afterwards, that Redi.j is: miftaken in 
fuppofing that the cobras tones are no. {pecifick 

againft the bite of the viper; and he believes that 
this celebrated phyfician made his experiments on 
falfe ones... The thing. is. certainly: poffible;, but if 
the true and efficacious ftones are nothing more than 
pieces of badly calcined hartfhorn, J do not fee 
what could have induced them to im pofe on Redi, 
in giving him falfe for. real ones, fince the latter 
might fo very eafily haye been made. | Befides, it 
‘appears that Kempfer though but little of thefe 
_ true ftones, called by the Indians de cobra as di cabelle, 
‘ eo oy and 


a a ‘Wor ,, 
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and that he did not place rh finallett confideriée 
inthem. In his Amenitates Lxotice ‘he fpeaks of 
them in the following tanner: de efficacia bujus RY 
lapidis, er “fee in dies cum ipfo di Pingumtar: ‘a 8 
india experimentis multa dicenda, inquirenda, dubitande 
venirent ¢ a). Saltém fateor i ingenve pends me valorem 
Lapidis fore manfiffe in Sefpenfo, dim quid erroris, et 4 
fallacie fublatere poffet propriis experiments non eee 
ploraverim (b).’ And hie knew them fo well. that: he 
deferibes them, and nefther believes them ‘natural: 
flones nor engendered in the brain of the fake 3 
he even feems difpofed'té think them ‘made! oF 
hartfhorn : fubfantiom, favs he, in fpeaking of thefe 
ftones; obtinet frmam et dirdny levem damen, bic ibe 
porofant, et quodamnodo corned, “ita ut apparéat fore 
wmalus exe cornu cervi-in vapore vel liquore aliquo macé= ~ 
rato tinStognes ‘aiff fortd fidsacatiin fit lapidis” Cons 
7007 var iegati ita bic. lapis difhus.d 2 patria Condoor mule 
tatrie provincic, lufitanis ibidem, Pedra frigue difta & 
gualitate refi hk eit ‘eftque triplicis’ differentia fv hue Ng 
coloris, nimirim albus, citrinds et obfcure cerulews, SN: 4 
| poftr emo nepbritico lapidi’ ih omnibus preter levitatem — 
fi millimus eft. Quotquot videre mibi contingit per The 
diam jirman et infularem’ predifie conditionis et figure 
fuerunt.— Quali il Fivure fuerint prima fronte. ap. 
parebunt baud quaqudm nattrales, et in cerebro viperdy 
quod vulgo crediturs genitos effe, et ut rite uevity 
i illos in anguinm capitibus agi i (Cc): J ae 
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Such aré th opinions of the Abbé Tecmeyer in 

this treatife, and I confefs they have parece to me 
very fingular. 

But fhould it even be true that burnt hartfhorn 
cures the bite of the viper; I can never be induced 
to believe that fuch an effect is due to the alkaline 
falts of this fubftauce. I have demonftrated, fo as 
to place it beyond a doubt, that the fluid alkali it- 
felf is of no utility in this difeafe, and that the ve- 
nom of the viper in fubftance, mixed with alka- 
line ‘falts, | disap ai all its activity, and kills as 
heretofore. | 
- Tt is befides an errour, that the venom of the 
viper is compofed of falts, and that thefe falts are 
acid ; and it is alfo falfe that it changes the tinture 
of violets red. In the courfe of my work I have 
already pointed out the errour of Mead, and of 
other naturalifts, who have fuccteded him, as to 
the falts in the venom of the viper. It is fingular 
to fee miftakes repeated by others, which were re- 
futed more than ten years ago. 

The flight change of colour igi ded in the 
milk, which is in itfelf in a degtee yellow, cer- 

salut cannot be caufed by the hartfhorn’s abforb- 
_ ing the venom, on being applied to the part bitten ; 
for a quantity of milk fcarcely fufficient to cover 
the bit of hartthorn, will not become yellow if the 
venom of feveral vipers be united with it. This 
colour of the mitk is caufed by the blood’s ceing 
abforbed ‘by the hartfhorn when applied to the 
eVox. Wy sis G bitten 


i: 


\ h 


83 BO) Wie oAGN? A 


bitten part; ‘and in fa& it tinges if equally wher 
applied to apart wounded but not envenomed... 
_ But it is time to proceed to experyments, which 

can alone determine whether a piece of burnt hartf- | 
horn is, or is not, a certain remedy againft the 
venom of the vipers. It has been feen in fevéral 
parts of this work, how little tru@ fhould be re- 
pofed in experiments, even when they appear the 
moft conftant. I have fometimes feen five, fix, 
and even more animals recover, one after another : 
of the bite of the viper,’ and thertly after as many 
of them die, without my having done any thing to 
them in either inftance: and I have fometimes-met. 
with the fame confequences in applying the fame re- 
medies to the fame animals in the-fame circum- 
ftances. In one inftance I, fhould have judged that 
fuch a fubftance was a {pecifick againft. the. bite 
of the viper, and. in another that it was either hurt- 
ful or totally ufelefs. This. is the rifk we incur in 
not fufficiently multiplying experiments. I do not 
pretend to have myfelf guarded againft this incon- 
venience in all the parts of the prefent work onthe — 
venom of the viper, although it is true that I have 
varied and multiplied the experiments exeedingly, 
as much at leaft as my -circumftances at the mo= 
ment permitted me. RT a hii abate 
~ But in the prefent cafe I imagined that a limited 

number of experiments would fuffice to determine 
the utility of this remedy. _ The many obfervations 
Thad already made on the bite of the viper, and 
the Knowledge they had, given me of the animals 
Beebe) ie I withed 
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I wifhed. to employ, enabled me to forbear the 
multiplying them ftill more. | 

The firft thing to which I applied myfelf to 
fucceed in my experiments; was to procure a fuf- 
ficient number of pieces of hartfhorn, prépared in 
the way defcribed in the above cited treatife, 
and quite black. I had taken them from that 
part of the horn which ‘is fixed in the animal’s 
head. — a eplies to the tongue, they adhered 
ftrongly to it. I prepared many of ghem, and of 
this number I chofe the bef; to the end that my 
experiments might be made at the fame time, on 
the fame animals, and with the fame circumflances. 
After having made ufe of them, I put them in 
milk or in wine, as the authour ditetts, and having 
left them there for feveral- hours, I afterwards ex- 
pofed them a great while to the fun, or to a gentle 
fire, till they adhered to the tongue as before. I 
had likewife the advantage, as I have mentioned 
before, of having had one of them brought from 
Italy. I made ufe of thefe floves feveral HBR with 
the fuccefs that will be feen: 

Before | give the principal confequences- af mv 
experiments, I think it proper to: obferve, that I 
began them in London in the month of March, and 
did not finifh them till the latter end of the month 
of May. Although it was the mildeft feafon that 
had been felt for fome years in England, it did not 
prevent feveral days being very cold, in’ confe- 
quence of which my vipers feemed to me to be 
much benumbed and very ina¢tive. In general I 
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thought that I found them lefs adtive there tht i it . 


France, and lefs fo in France than in Italy; fo that 


the confequences of my experiments on thefe ani- 


mals muft differ fenfibly, but only from greater tor” 


lets. It is however true that vipers are venomous 


in all countries, and that their venom can kill. To 
accomplith this aim in cold climates, with as much — 
éertainty as in warm ones, it wil! be fufficient to ; 
make them bite the fmalleft animals, or to employ 


feveral to bite a fingle one. In this way the effects 1 


may be rendered nearly equal in all countries, and — 
atallfeafons. Thus then, the action of the-viper’s — 
venom is in-proportion to its quantity, when all . 


ther ciréumftances ‘are abfolutely equal; they 


however vary to fuch a degree, that one can fearcely 


pronounce any thing certain on them, even’ when 
every ‘poffible ftep has been taken to fucceed, and 
to caufe all the trials to be quite alike in their cir 
eumftances.. Let us proceed to experiments. 
Thad a pigeon bit once‘in the right leg by a vi- 
‘per, and at the fame inftant applied to it the Italian 


flone, which immediately faftened, and remained’ 


on. Seven minutes after the pigeon gave tokens of 


difeafe, and was‘dead in twelve. I detached the 
fione by force, and ahs it in milk for other experi- 
ments. hide TO 
_ To make a comparative’ one, I had ater pi- 
_geon bit inthe ies i a ae and it died i in n fix. 
teen minutes.: 9 . 

LT exprefied the venom fron the teeth of a viper 


forced into the mufeles AF a pigeon’s leg, and aps 


\ 
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plied the Italian ftone, which faftened immediately 
to the ‘wounds. The pigeon died in eighteen mi- 
nutes, without the /love having detached itfelf. | 

I made the fame experiment on another pigeon, 
with teeth.taken from a fecond viper, and it died in 
twenty-two minutes, | 

I had a pigeon’s leg bit once by a viper, and im- 
mediately applied the Italian ove, which did not 
loofen of itfelf, The pigeon died in four hours. 

To make a comparative experiment, I had ano- 
ther pigeon bit once in the leg by a viper, and ap- 
plied the love wrapped in a piece of bladder, bind: 
ing it to the -part. The pigeon died in eight 
hours, the bandage having probably retarded the 
action of the venom. 

Another pigeon bit in the leg a a viper, mae in 
_ two hours, aepehEn. the Italian flowe fill adhered 
to it. 

I had another pigeon bit twice by; a viper, and 
made a very fmall opening with a lancet at the place 
where the teeth had penetrated, immediately ap- 
plying to it the Italian flowe. ‘The pigeon died in 
fix minutes, the flone ftill adhering. 

I had fix other pigeons bit by asmany vipers. 
To four I applied the jfone, to the other two I did 
not. One of the laft died twenty minutes after, 
the other in an hour. The firft four all died in 
lefs than twenty minutes, and one of them at the 

end of eleven. The frones were fill attached to the 
parts bitten. : er tiibe 


fu cn rey | This 


36 ‘i FONTAN A 

This experiment was repeated on fix other pi- — 
geons, to each of which I applied a fione. They © 
all died; three in fixteen minutes, and ‘three in 
twenty-feven. Five of the ftones continued ta 
adhere: the one which fell, belonged to a pigeon 
that was one of the lateft to die, 


Experiments on Quadrupeds. 


Perfuaded of tse little efficacy of thefe pl in | 
_ the cafes of pigeons, I withed to fee if they would 
be of more ufe to quadrupeds. I made choice of 
{mall guineapigs and very fmall rabbits. 
_ Thad a guineapig bit in the leg by a viper, and 
having dilated the wound a little, applied the Italian 
fione to it, which faftened very well. It died an — 
hour after, the ftone ftill remaining on. 
I had the leg of a guineapig bit by a viper,.as_ 
above. ‘This one died before the ftone was applied — 
to it, and almoft at the moment of its being bit: 
a very rare cafe, and fuch as I have obferved only | 
once in the courfe of my experiments on the ve- 
, nom of the viper. 
I immediately had another bit in the ine Way, 
and applied nothing to it: it died four hours after. 
At the clofe of thefe laft experiments I had fix 
guineapigs bit fucceffively; to four I applied the 
fioye, tothe other two I did not. Three of the © 
firft died in two hours, and one of the two laft in 
; twenty 
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twenty-fix minutes. The two others chad no per-. 
ceptible complaint. 

Thefe experiments on the guineapigs likewite 
bear witnefs te the inutility of the propefed re- 
imedy. pi , 
I however made ftill fome others on rabbits, and 
can certify that the refult of them was entirely con- 
formable to that of the preceding ones.: The de- 
tail of them here would be tirefome. |The fact is, 
that they not only did not prove the flove ufeful 
againft the bite of the viper, but gave the cleareft 
evidence on 1 the contrary, of its being totally anid 
cacious. 

Let not particular cafes be urged againft me, 
pats of animals recovered, or of men who have 
been bit and have not died, after the application of 
the cobras fone. Experiments on men prove no- 
thing, fince the viper’s venom is not ufually mor- 
tal to them, any more than it generally is to large 
animals. ‘To determine if this /foxe is’ ufeful or 
not, experiments muft be oppofed to others made 
on animals on whom no remedy has been tried, and 
it is neceflary to make a great number of them. 
For example, let one hundred animals, fuch as 
pigeons, fmail rabbits, and guineapigs, be col- 
lected, and let them be bit by as many vipers, an 
equal number of times in the fame parts. jet 
half of thefe animals be treated with cobras flones, 
or other boafted remedies, and let thofe which re- 
main be left tothémfelves. Let the number of thofe 
Rat die on each fide be'remarked, -and if there is 

Gigs a very 
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avery fenfible difference in favour of the remedy 
applied, I fhall fay that that remedy is probably 
ufeful, If the fame experiment is repeated two or 
three times on the fame number of animals, and — 
the confequences are always the fame as in the firft 
cafe, I fhall then fay that the utility of the remedy 
is a truth demonflrated by experience, but it. will 
not, on that account, be a {pecifick, a certain T¢> 
“medy. To be fo, it will be neceffary that none of 
the animals, or at leaft a very few of them, die. 
But. after’ the many experiments | have made, I 
look upon this {pecifick as impoffible, or at leaft % 
do not think it will eyer be difcovered. This is 
not a confoling idea, but it feems jut. I do not 
with to difcourage any one, or to keep others. from 
making new refearches; but too fanguine a hope 
frequently caufes that time to be loft, which age 
have been ufefully employed. 

I hope that. certain per fons will not be fo. afl 
difpofed to believe in ‘prodigies, and to trumpet 
forth dreams as very important difcoveries; and 
that certain other perfons will miftruft their own 
ftrength a little, and even fometimes their own ex- 
periments; ; for it is eafier to believe than to judge, 
and it is likewife ealigy ta fee impestertie than 
sleprlys, * 

/ 
Experiments according to the method propefed if . 
Kempfer. / 


A fhall finith my experiments on the. ) venom 1 of 
the viper, ‘by a detail of what I have obferved in 
inaking 
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making trial of Kempfer’s method againft the bite 
of that animal, that is to fay, in employing fcari.. 
fications and the theriaca.. I relate it the more 
willingly, fince in trying Kempfer’s method, I 
thought it proper to make fome experiments which 
ought to be rendered publick. 

Kempfer propofes theriaca, {carifications, and tis 
gatures, as a certain remedy againft the venom of 
the viper and other {nakes. In the courfe of my 
experiments I -have already proved the inutility of 
theriaca applied to the part bitten, or taken inter- 
nally ; and have obferved that f{carifications and liga- 
tures, inftead of being ufeful, are confiderably in- 
jurious. It is true that I never have united thefe 
remedies; it would, however, appear to me very 
fingular, could they be only ufeful when joined 
together. It is the more neceflary to have recourfe | 
‘to experiment, fince Kempfer, a very grave au- 
thour, affures us that he has found his remedy con- 
flantly efficacious, and has cured all the perfons to 
whom he could apply it in time. . 

I had a guineapig bit once by a viper, either in 
the leg or foot. Having applied a ligature, I made 
flight {carifications in the part, fqueezed out the 
blood, and covered the whole with theriaca, oblig- 
ing the animal to {wallow the fame, mixed with 
water. The guineapig lived, but a part of the foot 
- gangrened, and it was never afterwards of any ufe. 
. Thad another guineapig bit twice in the foot by 
aviper. Having! made the ligature, I fcarified the 
ae flightly, prefied the isis) from it, and co. 

vered 
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vered all with theriaca, with which I rubbed the _ 
foot well. The animal fwallowed a great: deal of — 
_theriaca mixed with water; it lott the, ule of its 
foot, but recovered. oa see . 

By. way of making comparative a ea I 
prepared two guineapigs as above, but only made 
the ligature and fcarifications, neither applying the © 
theriaca, nor giving it internally. One died in five — 
- hours; the other lived, but like the fermer ones, 

Joft its foot. : 

The confequences of thefe experiments are nei: 
ther uniform nor in fufficient number, to decide as 
to the inutility ef Kempfer’s method. I thought _ 
, it neceflary to make frefh experiments, and to vary 
them a little, operating likewife on different aai- 
mals. 

Thad the leg of a salen bit twice by a viper. 
It was tied and fcarified, the blood fqueezed from 
it, then well covered with theriaca, which, when 
diffolved, I made the animal drink oo Te 
died in two hours. ; if 

_ Another guineapig, fomewhat finaller, was treated 
in the fame way, and died in four hours. 

J had another guineapig bit as ufual, and did ne 
more than {carify. and apply the ligature: it died in 
four hours and an half. | 

Ihad another, a much larger one, bit, and: oe 
| not treat it all. It died in three hours. 

_ Thad four others bit by as. many Vipers, each © 
twice in the foot, and treated all of them accord- 
ing to Kempfer’s method. ‘Two died in lefs than 
} ta four 
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four hours ; ; the other two came off each othe the 
lofs of a foot. mee 

Having had fix other guineapigs bit as above, I 
treated three as ufual, but not the other three. 
Two of thofe treated died, and the third recovered 
without lofing its foot. As to the others, one of 
them died, another was very ill, and the third reco- 
vered, but loft its foot. ; 

With fome ones I afterwards had bit, I tried fca- 
tifications and ligatures, and. covered the wounds, 
with theriaca, without making them fwallow any ; 
others, on the contrary, fwallowed the theriaca, 
without having fcarifications made, or ligatures or 
theriaca applied to the part bitten.. The confe- 
quences appeared to me to indicate the inefficacy 
of the theriaca applied to the part, and to admit 
conclufions that the {carifications and ligatures doa 
great deal more harm than good, becaufe in general 
they difpofe the parts’‘to gangrene the readier.- I 
could not determine that the theriaca taken inter- 
nally was ufelefs, fince the events, though neither 
fuficiently conftant nor numerous, were more fa- 
yourable to it than not: but to be better affured of 
this, a greater number of experiments are neceflary, 
than that I was enabled to make; and although the 
utility of it fhould be fhown, I believe that many 
other fubftances capable of accelerating the motion 
of the blood, would be equally ufeful. 

I made many other experiments on pigeons and 
{mall rabbits, conforming myfelf to Kempfer’s 
method, but did not find them more favourable to 

his 
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. his fyftem, than thofe cited shave fo that I mig not 
hefitate to declare that this method is neither cer- 
tain nor ufeful, and that on the contrary it mutt 
appear in the higheft degree dangerous, aliagiall 
to large animals. 

But. whatever may be the inefficacy of the’ re+ 
medy propofed by Kempfer, 1 however found it 
fingular that feveral of the pigeons recovered, al- 


though the difeafe of the venom declared itfelf ~ 


with the moft violent fymptoms. This appeared 
to me fo ftrange, that 1 determined to repeat fe: 
weral experiments, and to examine afrefh whether 
different fubfances I had tried before, and found 
totally ufelefs againft this poifon, were really fo. 


Subfiances employed égainft the Bite of the Vi iper s 
wit, quicklime, magnefia, cauftick alkali, . sion 
_ earths, and calcined hartfhors. pes | 


J had a ‘pigeon bit in the leg A 8 a viper, ind 
having made two flight fcarifications, I covered the 
‘part with quicklime, which I kept on with a loofe. 
bandage. The pigeon had the difeafe of the ve- 
nom; the leg fwelled and blackened, and a fore 
formed itfelf: but in fix days all came about. 

Having had another pigeon. bit as above in the t 
foot, and having fcarified, I applied quicklimes it 
died in n twenty minutes, } 


dT re- 
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1 eres the fame experiment on two other pi- 
geons 5 they were both very ill, but neither died: 
in feven days they were perfectly recovered. 

I was defirous of repeating the fame experiment 
on fix other pigeons; two only dicd, although all _ 
the fix had the difeafe: however one of them loft 
its foot by a gangrene. | 

I took two of thefe recovered pigeons, and had 
them bit each feveral times in the leg, by two vi- 

pers. Having made the accuftomed fcarifications, 
YT applied the quicklime; one died in twenty- -feven 
minutes, the other in fix hours. 

Of fix other pigeons bit and treated as above, 
with fearifications and quicklime, two died, the 
ether four all recovered in nine days. Two of 
them had the mufcles of their legs fo Scares 
that they never could ufe them afterwards. 

I repeated the fame experiments on {mall guineas 
pigs and rabbits, and the confequences of them 
were far lefs favourable to the ufe of the quick» 
lime, than in the cafes of the pigeons. I ‘however 
in my firft attempts fancied it not to be totally ufe- 
lefs; but however it be with quadrupeds, it is cer- 
tain that I deemed it of ufe to pigeons, all of 
which ufually die when the difeafe of the venom 
communicates itfelf to the part: bitten : fuch isat 
leaft the refult of experiments made at Paris. The 
pigeons’ legs when bit, became {welled and li 
vid, with fymptoms of gangrene; and feveral of 
the abdominal mufcles, as well as all thofe ful 
Pounding the wound, were black. hes 
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It is befides true that I have had confequente$ | 
very analogous to thofe of the lime, on applying 
abforbent earths, fuch as. the different boles, but 
above all, Englifh pipe-clay, to the parts bitten. 
Many of the pigeons recovered, although the great- 
eft number died, with all he fymptoms of the dif 
eafe of the venom. 

* However I very much fifpedt the utility of dycts 
remedies, and the cures they have effeGted, becaufe 
LT have met with feveral recoveries without apply- 
ing any remedy at all. I have had pigeons repeat 
edly bit, and the venom was well communicated to 
the parts, fince feveral of them loft their feet by 
the gangrene which fupervened; the inflammation 
and floppage of circulation were extended to a great _ 
part of the body, and the animals recovered, al- 
though not perfectly till at the end of eighteen or . 
twenty days. I generally obferved at Paris, that- 
the {malleft quantity of venom was fufficient to kill’ 
a pigeon, fince it had fymptoms of the difeafe, fo 
that I am now perfuaded that there . ‘may very 
eafily be a difference betwixt the venom of one vi- 
per, and that of another; betwixt the venom of 
- Wipers of one country, and of thofe of another;:. 
and betwixt the venom of the fame vipers at difs 
ferent feafons. In: this way may be conceived why 
gteat feorpions are mortal in fammer, and not in 
winter; and why the pigeons bit by a fingle viper, 
and treated with oil before feveral of the Members of 
the Royal Society at London, recovered. It mutt, 
however, be obferved, that it is not impoffible but 
that 
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that the poifon introduced into the animal was not 
fufficient in quantity to produce a dangerous com-~ 
plaint. We have feen feveral fimilar cafes in the. 
courfe of the preceding experiments. 
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Tue experiments I made at Paris four yéard 
ago on the venom of the viper, and which are a 
continuation of many others I had publifhed ten — 
years ago in Italy on the fame fubject, have enabled 
me to {peak with certainty on the nature and pro- 
perties of this poifon. The unexpected and im 
portant effects which I have obferved in applying 


* This poifon is thus called from the name of the Indians 
amongit whom it is prepared, Mem, de? Acad. des Sciences. 
Ann, 1745, Pp. 490 Oe 
the 
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the venom of this animal to living bodies, have 
prefented me new truths as to the animal economy 3 
and thefe new truths have by degrees conducted meé 
toa doubt of ‘certain medical theories which are 
riot fufficiently proved, or which have become too 
‘general amoneft practitioners. 7 

Ihave fince wifhed to extend my refearches to | 
_ other venomous fubftances, and was defirous to ex- 
amine, if poffible, one of the moft ative vegetable 
poifons. I figured to miyfelf that animal poifons, 
as fot example, that of the viper, applied to a 
wound, do in truth diffufe themfelves in the body 
of the animal, but do not on that account become 
augmented, as does on the contrary the variolous 
venom (a), or that of a mad animal. I figured to’ 
myfelf, I fay, that thefe poifons had a great ana- 
logy betwixt them, and that they aéted in the fame 
way, and on the fame parts of the animal: but on 
the other hand, I could conjecture nothitig as to the 
action of vegetable poifors, whith I had not yet 
examined, and it did not feem to me poffible ta 
eftablith any certain principles on them, even after 
reading the principal fymptoms they excite. The 
mode of making experiments, which had been fol- 
lowed, was very different froni that I had employed | 
in ¢xamining the venom of the viper, and the de- 
duétions drawn from them feemed to be too vague. 
and uncertain. 


(a) The matter of the {mall-pox, 
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On my arrival in Lendon, I was énable to fas “| 
tisfy myfelf with eafe on the fubject. Mr. He-« 
berden, a celebrated phyfician there, and member 4 
of the Royal Society,’ procured me a great number. 
of American arrows well preferved, and well cover- - 
ed with the poifon; he had befides the complaifance — 
to get me a good quaatity of the poifon itfelf. I. i 
found it enclofed and fealed in an earthen j Jar, the 4 
tin cafe of which ill remained on it. Within the 
cafe was found a paper, on which was written as. 
follows: Indian poifon brought from the banks of the — 


Amazons mes Don Pedro Malgonado : it is one ey the fd 
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In this volume of a Philofophical Pe 3 
mention is made of two poifons of pretty much ~ 
the fame agtivity,s one called Lama, the other A 
unas. ‘ i ag 
The poifon contained in iti athe jars ‘ohh 
made ufe of; is the Zicunas. It is not well known, 
With which the poifoned. arrows “were prepa eds 
but I found by experiment, that it had the fame 
| ftrength as. the Ticunas, fo that I thought it nec. 
tefs to diftinguith one from the other. Hs a 
Many things have been written on the Wate g of. 
the American poifons, fo that I thought it. advife- A 
able to begin my experiments eradually, taking all, 
pofible precautions. It is thought that the fell 
alone on opening the veffel containing it 1s hurtful, 
and grievous difeafes, and even death, are appre- 
ended from the efcape of fome of the particles of 
it 


} 


é¢ into the air; this at léaft is what we read of in 
the graveft authours. 

I began then, as foon as the jar of poifon was 
opened, to make a young pigeon inhale the impregs 
pated air, and kept it with its head in the jar for 

feveral minutes; when 1} drew it away, twas as - 
well as before. I loofened with a chifel feveral bits 
_ of poifon, to raife a little duft in the jar, and again 
plunged into it the pigeon’s head; it did not fuffer 
An this fecond experiment, any more than in the 
firft. | 
- From this moment.I did not hefitate to expole 
inyigt to this vapour, and to examine the fmell of 
it, which feemed, to me naufeous and difagreeable. 
Several very fine: particles of it entered with the 
air into my mouth, and I found them to tafte pretty 
much like liquorice. Thus then is the {mell of the 
dried’ poifon innocent, and fo likewife are the par- 
ticles which find their way with the air into the 
mouth or nofe, and reach the lungs. 
- But it appears that the circumiftance in which they 
dread this poifon the moft, although it is ftill exter- 
nal, is when it is reduced to vapours by live coals, 
or when i itis boiled along time, and rifes in a thick 
fmoke. Icaft feveral {mall piéces of the dried poi- © 
fon on burning coals, and made the pigeon inhale 
the fmoke of them, in the midft of which I kept its 
Head: it did not betray the fmalleft fymptom of un- 
eafinefs. I did 1 iore; I conveyed this fmoke into a 
glafs tube fix inches in height and four in diame- 
ter, When filled, Tintroduced the pigeon, and it 
Ha did 
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a 4 
didinot fem to fuffer more than if I had evel it a 
to the vapour of burnt fugar. I then fat about boil: 5 
ing a good quantity of it in an earthen veffel, and — 
expofed the pigeon to the vapour that rofe from it. 
I did this when the poifon: began to form a confift- — 
ence; I expofed it when it was beeome more folid, 

begining to burn at the fides of the veffel, and to ree 4 

duce itfelf entirely into avery thick vapour, and in- 

to coal. ‘The animal did not {uffer in any of thefe’ 

trials, and I made no longer a difficulty of fmelling - | . 

to it, amd of expofing mytfelf to its vapour. | The ‘4 

imell of the dried poifon on the live coals is very r 


difgufting, and refembles that of Fw 
ments. ge Pe. a 


pours which rife from the putts of the Pein ite poi } 
fon are innocent, whether {melled to, or inhaled ; and 
Monfieur dela Condamine had certainly been im- 
pofed upon when he wrote that this poifon is prepar- 
ed by women condemned to death, _and that th oa 
determine its having attained its point of perfe tion, 
when the vapours it emits, during the boiling, kil 
the perfon who attends it. ieee 

Not one of the well informed travellers he h; He om 
vifited the American continent, {peaks of this t al 
they propagate of the accidents which happen to the a 
old women deftined to prepare the Jicuuas., Mon- 
fieur de la Condamine himfelf only {peaks of it af. 
ter the doubtful relation of fome native of that coun- 
try ; and on thelike authori : 


Dh 


: 


' 

; 
, 
4 
“ 


ities he believes that falt. : 
and ae are {pecificks againft this poifon, My ex- 
peri- 
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periments have however taught me that they are of 
no ufe, and that it would be in vain to be flattered 
with the hope of obtaining a cure by thefe remedies, 
fhould any one have the misfortune to be really pai- 
foned by the Ticunas. 
_ There isno fufpicion of the Sauer I employed in 
“my experiments having fuffered or loft its activity 
_ through age, fothat we cannot afcribe to thefe cau- 
-fes, that the vapours which exhaled from it were 
not deftructive, even to the moft delicate animals. 
Itt ad very well preferved its effential property of 
7 Killing: very ftrong ones, in a very fhort time, and 
“in a 2. eae dofé; and I was always unfuccefsful 
my endeavours to oppole jugar or falttoat, which 
* however Monfieur de la Condamine’s two {peci- 
wicks, who has likewife in this adopted the oo 
h American natives. 
vt his ee diffolves readily and perfeétly in wa- 
“ter, even-cold; as alfo inthe mineral and vegetable 
acids. It diffolves much flower in oil of vitriol 
than if the other acids, and becomes black as ink, 
which docs net happen in the other cafes. 
It neither .effervefees with acids or alkalies, nor 
ga ; any kind of change i in milk. ’ 
neither turns the juice of radithes red nor green ; 
: atl when examined with a microfcope, difcovers 
| nothing regular or faline, but feems chiefly compo- 
fed of very fmall ae fpheroidal corpufcles, 
like thofe i the juices of vegetables. It dries with- 
out Bea diffe Rats hat from the venom of 
. | the 
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the viper, and when put on the peeneue has a ool vie 
ter tafte. ° 
From all this I conclude that it is neither acid nor 


acu and that it is nat compofed. of falts vifible 
to the microfcope. 


2 


ih 
4 
i ar 
a 
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‘The order I meant to purfue in my experiments, ‘ 


rather than curiofity, engaged me to examine whe- 

ther this poifon would be mortal, if put. in ‘immedi- 
ate~contact with the eyes, or if it would bring on ‘ 
difeafe or irritation, I had already found that the | 4 
venom of the viper is altogether innocent Ww! 
_ any way applied to the eyes, as it alfois tothe 
and ftomach ; and was curious: to fee 
ments there might be betwixt two poil on 
but fo different in their origin. I began n then by 
putting a fmall quantity of the Ticunas Giffolved i in 4 
water, on the eye ofa guineapig : : the anim: 
ther feemed to fuffer at the moment, nor : 
neither was the eye at all enflamed, © I 
this experiment two hours after on both ey 
fame animal, applying a greater quantity 
fon: its eyes retained their natural ftate, a 
not fuffer the fmalleft pacopvapience. Tr 
this experiment on the eyes of two , other guin 
with the fame fuccets 5. and fa ic 


L 
i 


ch was likewife. tl Te i 
fult of all the experiments I afterwards m made on ‘the. 
eyes of feveral other animals, and particularly on is 
thofe of rabbits : I never could obferve the: {mallet 


change in the part, to w, ich I fe nd that em 
was no more offenfive, than if 4 . 


OE 
eae! 
i 
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watér : whence I think I may conclude that the 
American poifon is not a poifon 1 when applied to the 
eyes, and that it has no action on thefe parts. 

But will it be as innocent when received into the 
ftomach ? : 

~Monfieur de la a ee TY and all the aes aus 
‘thors who have {poken of this poifon, believe it al- 
together innocent, taken internally, and fuch is the 
opinion of the Americans. The reafonit is tho ught 
fo, is that the animals killed with this poifon, or ra 
‘ther with the poifoned arrows, can be eaten without 

danger.’ Such an argument is more fpecious than 
convincing, becaufe’ this fubftanee may be a poifen 
_ when introduced itito the blood, even in the fmalleft 
‘quantity, and may not be fo when received into the 
mouth in a much greater quantity. 

There is a relation inthe Britifh Journal, diefted 
ey Mr. Cleaby, (Vol, 13. p. 85) that a {mall bird 
which had been made to {wallow this. poifon, died 
F nortg But this ‘obfervation, ifolatéd; and de- 

r _ prived of 1 its neceflary particulars, did not influence 
the minds of the authors who have treated of this pot- 
- fon, which continued to benotwithftanding regarded 
_ as entirely innocent when taken internally. 
‘Here follow the experiments I have made on this 
fubjet : they ftill ferve to make us cautious how we 
pronbince; even after having had recourte t to expe- 


, i 


riirenti. | 

_ I made a fmall rabbit fwallow two grains of poi- 

fon diffolved Perccihen: forced it to drink a 

teafpoonful of water to wath its mouth, and carry 
H 4 down 
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dowie all the poifon into the ftomach. This shrank 


wards. 


did not appear to fuffer, neither at the time or after= 


I made another fmall rabbit drink, as above, its : 


grains of the poifon; it did not fuffer hie more — 


than the farmer. 


Four grains fo the poifon fwallowed by anpthie : 


fmall rabbit, were attended with no ill confequen- 


tothe third of which! gave fix grains of the poifon, 
and it continued well like all the others, . 


ces. Imade the fame trial on three fmall rabbits, — 


I thought thefe experiments might be fufficient to 4 


affure me that the American poifon is innocent taken. 


internally, as is the venom of the viper ; but I was | 
miftaken. I had the curiofity to try it ona young ! 


_ pigeon, which I made {wallow fix orains of Lt. Aare * 


it died in lefs than twenty-five minutes. I yepeated — 


this experiment on two other Pigeons both of which 


din thirty. Wend & hi fay 
Thefe laft experiments, which cone to contradict 


the preceding ones, obliged me to make a great ma-_ 
ny new ones on rabbits and guineapigs. I made a 
| {mall guineapig {wallow five grains af the poifon, 


pli made 


and found it dead in twenty five minutes. 


a {mall rabbit {wallow even to eight erain s of th 


poifon ; in thirty minutes it had no apparent com- 
plaint ; in thirty more it began to totter on its feet 3” 


in four minutes more it fell infenfible ; and in four 


—I made two rabbits and 


others was quite dead. 


two guineapigs {wallow each about ten grains of the 
poifon: one of the rabbits died in lefs than forty-. 


five 
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five minutes, andthe two guineapigs in twenty mi- 
nutes. : 

Thefe confequences led me to imagine that a grea- 
ter dofe of the poifon would caufe a more certain 
death, and that the fame quantity of it would pro- 
duce different effects on the fame animals, according 
to the ftate of the ftomach. I had generally obfer- 
ved in making the above experiments, that animals, 
when they fwallowed this poifon on a full ftomach, 
either were much longer in dying, or had no com- 
plaint. I made trial of this on three rabbits and 
two pigeons, which I kept a long time without 
nourifhment: they all died in lefs than thirty: five 
minutes with only three grains of the poifon. » I re- 
peated this experiment on five more of thefe ani- 


mals, with their ftomachs filled, and only one of . 


them died. 


‘I deduce from this as an éftablithed fact, that “ 


dieice poifon taken internally, is a poifon $ ut 
that a confiderable quantity of | it is required to kill 
_ even a fmall animal,: pte aM 
The particulars related above oft its being innocent 


in afmall dofe, and mortal in a greater one, induc- 
ed me to believe that the viper’s venom, which is 
innocent when taken internally in a fmall quantity, 
would be mortal if the dofe of it were increafed, 


The numbed fenfation it caufes on the tongue, and 


which continues fo long, feems a fufficient proof 
that this venom is not altogether innocent in this 
way, and that taken i in a greater quantity it may 
readily occafion death. - - 

% : I re- 


* 
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fe neke and fhall then Sankey the _—" off 
eighteen or twenty vipers, to be fwallowed by a 


fmall animal on an empty ftomach, and 1 velit 


fince, if fo very {mall a quantity of venom es 
the tongue of motion and feeling, that is to fay, des 
Mtroys the principles of animal life in this organ, Bil 


"ae pronounce beforehand that it will probably « dié ; . 


Pha 


a 


much greater quantity ought to deftroy them i in the | j 


mene more effential to life. 
If we confider that the venom taken site: the 


dich muft extend itfelf over a very great and: al- 
moft moift furface, and mix itfelf with the aliments 


in the ftomach, and that the inhalent veffels are ve- 


ry {mall, it will appear no longer furprifing that it q 
» aignot hurtful when taken in a fmall quantity, which 4 


is what we obferve in the American poifon, — 


veel Ine 


pane did not oye at all, ca ag te fame 


bit: dered 
at. Inall thefe i oe bldba: iffued freely from 
‘the wounds, whence I fufpedted that the. poifon, i ine 
ftead of communicating itfelf might have been fore~ 
ed out, as I had obferved of the viper’s venom, 
which was often prevented in that vee from doing, 


harm. 


nk es my (otal on the ik and gt | 


te betes was well fapplied with: aoe, be 


z —_ Fash a ig aa : * ’ 
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My finfpicion was foon confirmed by the experi- 
- ments that followed. I impregnated a fingle thread 
with the poifon, and paffed it through the fkin of 
a guineap ig near one of its teats: it had no come 
plaint. T impregnated another thread three times 
~ doubled, and letting it firft dry a little, asI feared | 
| that the poifon was: prevented from lying on the oe 
fin by the threads paGing acrofs, I paffed it through a. 
_ the tfkin of a finall rabbit’s thigh, near its belly. 
In fix minutes it appeared feeble, and began to 
tremble, and fell motionlefs.a minute after ; from a 
time to time it was feized with flight convulfions, a 
and in fix, minutes more was dead. 7 : 
I repeated the,fame experiment with the doubled E 
‘thread, on two other rabbits and three guineapigs s “i 
in fix or feven, minutes they became feeble, fell 
down, were feized with conv i and died in the 
{pace of ithartyy (ys: Me 
~ TI withed'to fee: i the. Piscine poifon: Suga, be 
communicated to animals and be mortal to them, 
_ being fimply applied to the fin feraped, or juft en- 
tered with the point of a lancet. | I had:obferved 
at Paris, that the venom of he viper did adttially 
"produ ea local Malady in th fe cafes, and that it 
changed and corroded the gin: but did not go fo 
far as to kill. The American poifon, on the contra- 
ry, never produces the local malady, as I obferved 
in making the’ experiments related above, and it 
leaves the wounded parts in their natural ftate, which 
-effentially diftinguifhes it from the viper’s ‘venom. 
cut off the hair with {ciffars from the fkin of 
es a f{imall 


cela 4 


.. Fell bse ay being from time to time more | 
or lefs convulfed: it died in ‘twenty minutes, the | | 
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of a ees of poifon i in water, and in ten 


AN 
By 


bith nail red ‘Batak “I wet it with a drop ' 


: : ae 
Pa ‘fuse “ee a 


a fmnall pulang thigh, and igen it" fightly 


fkin to which the poifon was applied not being | 


| changed. This experiment made on two other a i- 


neapigs, anda fmall rabbit, ended the fame ways 


they all died in lefs than twenty-feven minutes with 
very violent convulfions.. | : 
I withed to fee if the larger animals colt refift 
this poifon, when fimply applied to the punctured 
or feraped fkin. 1 thaved the fkin of a large rab- 


\ bits and punétured it flightly in feveral places with 


the point of a lancet, moiftening it with feveral 


pee bf the Peips In Te aed minttes oe de 


cs 
ing Meee abies to faphon itfelf ; however in lef 
si ; 
than twenty minutes more it became as lively as. 


ever. I repeated this experiment on anether, but 
Pe rabbit; in ter n 


port itfelf on its feet $ ut twenty minutes after it 
recovered its ufual foie 

I fhaved about an inch of the akin of a very ‘ft ge: 
rabbit, a little blood oozing from it. Upon this 
fkin I put about three drops of a folution of the 
poifon. In fix minutes the rabbit was very feeble 
and much difordered, and a minute after fell as if 

dead, 


¥ 


if | 


minutes it began to move to se 
and fro’ its head, and ceuld fcarcely walk sae fup- 


ey ae ge 
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wieiiag , irocly obferved to breathe. © F rom 
"time to time it was convulfed, but in lefs than for- 
ty-fix minutes was able to walk. very well; foon af- 
terwards 
covered. 


he ‘Ifcraped the fkin 6g a fowl’s chsh and applied 


the poifon té it: no. illnets enfued, although I twice 
| repeated the experiment on other parts of the fein. 
I flightly {carified the fkin of a pigeon’s thigh, 


sad applied to it the poifon diffolved in water. In 


twenty-five minutes the Pigeon became fo weak as 


en to eat, and appeared pertogily res / 


*% 


not to fupport itfelf, and at intervals was conyulfed. © 


Soon after it fell infenfible, and remained in this 
{tate more than three hours. However i it afterwards 
recovered gradually, {fo that in half : an n hour n more 
it did not feem to have at all fuffered. 

This experiment was repeated on five other pi- 
sons : > three died in lefs than twenty minutes ; 3 the 
other two fell into conv fions, but afterwards re- 
covered, — a igi 

From experiments fince made as well on birds as 
quadrupeds, I conclude that the American poifon 
may be mortal, when applied to the fkin flightly 
feratched; though not always, nor in all circum- 
ftances, The largeft animals eafiett refift the action 
of this poifon, and even the weakeft, when they do 
not die, foon become as well as before, 

I wifhed to know what quantity of poifon would 
Kill an animal. I had made a like fearch in France 
in regard to the viper’s venom, and had determined 
the quantity. I had great reafon to prefume that a 

very 
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oe 4 ee spite to- ‘the feilped ties was opal 


oh r of kill 
Sd ae gee 
6 i moiftened a very fall bi an cotton vith snk ff. 


\ fon fcarcely compofed a fiftieth part. T introduced — 


i ghis into one of the mufcles of a pigeon’s leg; the — 


_. pigeon felt nothing from it. th, 


b *'T wo hours after J introduced into another mufcle i 


an atom of | the dr ied poifon f{carcely vifible to the © 


a © Seat faci ia proportion éf water, che oe poi- | 


ling more than one ; 3 ; but I wenn preety 


naked eye ; ; “here again the pigeon did not fuffer. I~ 


repeated this | laft experiment on three other ‘Pigeons, 


one of the bits, of the dry poifon being pretty large 3 3 
neither of them died, or “appeared to fuffer: how- 
: ever I found thesbits of poifon whole and undiffoly= . 


? 


ed. by the humours sof the wounded part. . 
I applied t 


Wile wlotcle of another pigeon a bit 


of cotton much larger than that above, and moiften= ‘ 
ni 


ed it with abouteight times the quantity of poifon: — 
in fix minutes the. pigeon fell, and died foon after. 3 


I applied bits of cotton moiftened with the poifon, 
pretty much in the manner of the foregoing, to two 
guineapig’s ; one died in twelve minutes ; the other 
fell infenfible in fix, but foon after came to itfelf. 


3 
i 


¥ 


I conclude from thefe experiments, that it re« 


quires about the hundredth part of a grain of poi- 
fon to kill a {mall animal, and that the poifon muft 
a a neceflarily 


i 


awe 
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dete tic iioive, ‘to occafion either. death, or 
fome fenfible derangement 0: of the animal economy. 

I made feveral experiments to determine whether 
the American poifon would be mortal or dangerous, 
when applied to wounds in the combs of fowls, or. 
to the fcratched ears of quadrupeds. The venom 
of the viper is not ufually mortal in thefe parts, but _ 
the difeafe, which does not attack the envenomed 
comb, feizes the gills, which fwell fo violently as 
frequently to kill the animal. ’ 

I began by repeatedly wounding the abs of 
fowls, and applying to them the folution of the 
American poifon; I did this twice by the medium 
of cotton wetted with it, ‘without producing any 
complaint. But my experiments on the ears fuc- 
ceeded otherwife : after feveral fruitiefs attempts to 
communicate the poifon by fcraping or wounding: 
the ears of rabbits, which did not appear to fuffer, 
Tat length fucceeded in killing two in lefs than. 
thirty minutes after my having applied a great deal 
of poifon to the moft flefhy part of the ear, which I 
had wounded in sch places wath the point of a 
lancet. 

The experiments on the ears convinced me, that 
when there are but few blood-veflels, the complaint 
either doesnot communicate itfelf, or is not mortal. 
The American poifon is very analogous in this to 
the venom of the viper: they are both entirely in- 
nocent, in whatever way they are applied to the.ten- 
dons, above all if the latter are free from. blood- 


veflels ; and likewife to the other parts of the body | 
that 
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that : are fo, fuch as the cellular membrane, of the» 
‘ligaments : : it would be-needlefs to enter into a des 


tail of thefe experiments, which would not only be _ 


tedious, but, as will be feen by what noes" un-— 
neceffary. , : 
I withed to know whether the Ametiene poifon 


_ Was more deftructive when infinuated into the muf- " 


“cles, than when applied to the dkin with incifions — 


re 


“two days before had twice under gone the operation — 


made quite through it. A large guineapig which» 


hn 


of poifon applied to the incifed kin, without any 
fubfequent complaint, and a third time with very ~ 
trifling fymptoms, died in lefs than twelve minutes 4 
after the application of the poifon to the divided — 
fibres of one of the mufcles of its leg. In three — 
minutes it fell motionlefs, and with fearce any uge : 


of life. ‘ 2 j 
I repeatec this experiment ten times, and all the 4 
& 


animals, as well guineapigs as pigeons, and mode-"_ 
rate fized rabbits, died ;"fo that I have no doubt 4 
but that the poifoned wounds of the mufeles are 
more mortal than thofe of the fkin and ears, and of 
the combs of fowls. The way to fucceed the bef — 
is to take a pointed piece of wood of a fpungy fub- 
flance, well fteeped in the poifon, and to force it, 
when almoft dry, into the’ fubftance of the bared _ 
mufcle ; but this method did not fucceed on my 
making trial of it on the combs of fowls; I could — 
obferve no complaint, although the wood was well 
fteeped, and left for feveral hours in the combs, ” 
pierced | through and threugh, th : 
I now 
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I now had “recourte to the arrows, employing 
| \feveral i in-piercing the fkins of animals, and many 
others in wounding the mufcles.” In’ the’ formet 
cafes feveral of the animals furvived, the large 
rabbits making the ftrongeft refiftence ; ; pee in the | 
latter not one efcaped death. | 
= I found in general, that the. arrows: are more 
deadly i in their effects than the poifon: diffolved in 
sgreise and‘fimply applied to the part wounded. 
“gtoks obferved that the poifon of the arrows is more 
active and certain, if they are previoufly dipped 
in hot water. Their’ activity is ftill increafed, if 
they are‘fteeped ina folution of the poifon boiled 
toa firopy: confiftence. | Several pretty’ large ani- 

mals, fuch as rabbits, tumbled motiontefs’ in lefs 
than two ‘minutes, and before eight, were dead. 
Some of the finaller ones became ill in lefs than a 
epite- 5 ret ah i amet. eee th 
» «I paffed. one eg siete, Sows ay Persia in. isi 
boiled poifon, into the comb of a.fowl, and left it 
there. .a whole day, without the animal’s betraying : 
any» fymptoms of pain... The: ‘day. following I 
pierced. the: comb. and. gills, of the fame : fowl 
through and. through » with two freth arrows pte- 
ai as above, and vad them there ten hours. The 


Peat 


mes, of its egy when i in a two: minutes it 
died. ms ke. & a ; ae Sat 
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fre Acids and Alkalies pest of debraping ae ad | 


quality of the T ICUNAS ? 


Amongt the refearches I sas soned to ahat in 


examining this poifon, that of the changes it might 


undergo when united with acids or alkalies was 7 


one, as it had alfo been im examining the venom of 


the vipers I had found that neither the ftrongeft. 
‘gineral acids, nor the moft active alkalies, depri- 
ved this venom of its hurtful qualities, and wifhed 
fo fee if they would aét as little on the American — 


poifon. For this purpofe I diffolved it in the three 


mineral acids, as alfo in diftilled vinegar, and rum, ‘ 
and if a few hours made the ae ee, j 


ments. > 


I made flight incifions into the fkin of a fmall 


guincapig, and wet it feveral times with the folu- ; 


tion of the poifon i in nitrous acid, What the ani- 


mal fuffered feemed to refult from the wounds and 


oe alofe, and in an hour it became as lively as. 
ufual. ‘Two hours: after, I repeated this experi- 
‘ment on another part of the fkia prepared in the 
fame’ way,’ employing a folution of the Sahat in 


rum; in efs than four minutes the animal died. © 


1 wounded the fkin of a fmalh rabbit flightly, and 


applied to it feveral drops of 4 foluition of the poifon — 
in oil of vitriol ; the rabbit felt no ill effeéts from it. 


In four minutes I wounded another part of the fkin— 


as before; and applied tovit feveral drops of a folu- 


tion. 
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tion of the poifon in diftilled vinegar: in four 
minutes more the animal fell, and died in fix. 

I prepared. as ufual the fkin of a finall rabbit, . 
and wet it with a folution of the poifon in marine 
acid: the animal did not fuffer from it. Six hours 
after, I applied to another part of its fkin a folu- 
tion of poifon in rum, and in forty-five minutes 
it fell into convulfions, but recovered in Jefs than 
an hour: 

From thefe firft experiments it feems probable, 
that mineral acids render this poifon quite innocent, 
and that vinegar and rum on the contrary, do not 
alter it, I continued my experiments on the fo- 
lutions of it in vinegar and in rum, and the con- 
fequences were a little varied. Of fix animals 
treated with the folution in vinegar, only two 
died ; -two others had all the fymptoms of the 
difeafe caufed by-the poifon; and the other two 
were not affected by it. Of fix others treated with 
the folution in rum, five died, and the fixth had 
an attack of the difeafe ; this feems to’ ‘demonftrate 
that the ‘sicvnas diffolved in thefe two pee pre- 
ferves its deadly qualitics. 4 

On the'contrary, I repeated the experiments on 
aha: 8s of the poifon in mineral acids, on fix 
animals, neither of which died, Bor difcovered 
fymprornb of complaint. 

I fufpe&ted that the poifon might ‘ecbitls be 
innocent in this cafe, not becaufe it had loft its de- 
leterious qualities, but rather-becaufe the too. great 
action of the mineral acids on the fkin, and on the 
er I 2 veilels 
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veffels which are cauterized and hardened by them» 
might. prevent: its infihuating ‘itfelf into the parts 
wounded. -Tovclearup this doubt, I evaporated 
over the’ fire the folution in the mineral acids, and: 
when the’ poifon became dry, I applied it to dif-. 
ferent parts of the kin in feveral animals, but withe: 
out any one being difeafed by it... 4 
_ It appears then, that.the mineral Bee ‘deprive: 
oe American poifon of its hurtful qualities. I fay 
fimply'-that .it appears foy, becaufe it fill may be | 
fufpected, that alittle of the acid may remain in the. 
_poifon after the evaporation, and that this acid may 
produce,,its. ufual effect on the, veffels of the fkin. 
I ought to, have repeated. thefe experiments _ after 
having. wathed the poifon. in feveral waters, but at 
that time I .wanted animals, to examine into the 
‘eruth, of this freth fufpicion,,, and have never fince. 
- been-able to return to the fubje&. ji karan 
‘As to alkaline falts, Fican venture to fay, that i 
we not found them.in any way to change. this 
_poifon, or-to render it, els deadly than before. _ ‘Tt 
is true that I neither repeated nor varied thefe ex- 
riments fo much as neceflary. I fhould have done 
this, if I had not found great difficulty i in procuring 
animals, and had not had an eye to much. more im= 
ponaR experiments. . 
‘It was natural to fuppofe, fince acids prevented i 
the aétion of the poifon on animals, that Fe, Fright 
alfo be a remedy againtt it. p 
-I got ready the fkin of a {mall euineapig in the 
vfval way, and covered it well with’ poifon; in — 
tee 
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about forty feconds I wafhed it with the nitrous 
acid, and afterwards with pure water: the animal 
had” no “complaint. Two hours “after T laid fome. 
of the poifon on one of its: mufcles, and immedi- 
ately applied the nitrous acid: it inftantly fell 
convulfed and saa a and in two minutes 
died. ; | ae 

I repeated this. staan on the. tuteles ‘of 
another guineapig, and -had fcareely applied the 
poifon, when I wathed the parts with nitrous acid 
a little diluted with water. Two minutes after it 
became conyulfed, and died in four. 

I poifoned the mufcles of four pigeons as above, 
and wathed them immediately after with nitrous 
acid. In a minute all the pigeons expired. Fear- 
ing this might be the effeét of the nitrous acid, 
rather than of the poifon, I tried nitrous acid verv 
much weakened on four other pigeons, . all of which 
died, though mych later. 

I withed to fee if the fimple application of ni- 
trous acid to the mufcles, would kill pigeons. and 
{mall guineapigs. 1 made the- experiment ‘on two 
of each fpecies.. Both of the pigeons died. foon 
after, but the guincapigs. furvived, although one 
of them fuffered a good deal. a ee ae 

It feems then that, acids are. _ufelefs, aud danger- 
ous, when applied to, the: poifoned. mufcles of an. 


animal. | ve 
wilt 


» 
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How long is the Ticunas in di iftovering its daly: 
_ ffetts in Animals that have been en Ba with it? 


I thal! not fpeak of other remedies I have tried, 
becaufe experience has convinced me that all ate 
ufelefs, whether applied foon or late, exteriorly 
or interiourly. When the poifon is deeply. fixed, 
when it is already introduced into the humours, 

every remedy comes too late, — 

PA very nice enquiry, and one that night be afe~ 
ful in certain cafes, remained to be made. My ex- 
" periments on the viper’s venom were the occafion 
of this enquiry into the American poifon. I had | 
determined the time the former requires to diffate 
itfelf in the body of ah animal, and in what time 
the cutting off the envenomed part may be ufeful, 

to prevent the venom from communicating, ‘lett 
by the circulation, tothe animal. . " 

I introduced an Ametican atrow, previoufly dip- 
ped in hot water, into the mufcles of a pigeon’s | 
leg, and left it there. In four minutes I made a — 
pretty tight ligature about the part wounded, and _ 
juft below the femur. In twenty-fix hours the — 
animal had no other complaint than that caufed by 
the fimple ligature, which on my taking out the — 
arrow, I untied. The part was a little {welled and 
livid, and continued lame for feveral ay but as, 
not occafion the animal’s death, 


ey pierced 
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I pitreed the mMufcles of: another pigeon with a 
freth arrow, as’ above, and in fix minutes made 
the ligature, leaving the arrow in the part: I 
- fouk minutes the’ pigeon could: not fypport. itfelf, 
and fhortly after fell infenfi piss leas at the em ” 
fix more. . 

I tepéated this experiment ‘on daorker pigeon, 
leaving the atrow in thé mufeles. In eight mi- 
nutes I bound the lée. “Three mitutes after; the 
creature became ill, but in a fhort {pace recovered. 
In twenty-fix hours it was ftill alive, although the 
mufelés were become livid. I took off the ligature, 
he it died. two hours after. : 

fubmittéd a fourth pigeon to rhe fame trial, 
and made thé ligature five minutes after, leaving 
the atrow in the mufeles. It died in tw6 hours. 

I repeated this experiment on four othet pigeons, 
and in two minutes made the ligature: not one of 
them died. Ten hours after I todk off the liga- 
ture, when three died, and the fourth recovered 
perfectly. , . 

I made the fame experiment in all j its circum- 
ftances on four other pigeons, except ‘that I did 
not take off the ligature till thirty, hours were elap- 
fed. “One only of them died, in two days. Its 
death was certainly owing to the tightnefs of the 
ligature, which produced 4 a gangrene of the mut 
cles, 

eh repeated this experiment on imuch froatler 
higéons, that < can bear the lofs of the leg bénéath 
the femur; not one of thofe died that had théir 


1 4 . legs 
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legs cut off in the fpace of two minutes, and only 
two out of ten, when they were taken off at the 


end ot three. | 


Fewer pigeons die with this. method iO wor 


the ligature, when the fame time is obferved : the 
reafon is, that the amputation neither caufes death, 


nor any remarkable derangement in the animals ; 
inftead of which the ligature frequently brings on 
a gangrene, which is fometimes mortal, in the | 


parts wounded by the arrow. | 


I made the fame experiments on reat guinea 


pigs and rabbits, fometimes cutting off the wounded 
leg, fometimes making the ligature : the confe- 


quences were partly analogous to thofe iT noticed | 


in the pigeons, though fouieihat lefs conftant and 
certain. I have in general obferved that the Ame- 
rican poifon requires a certain time to communi- 


cate itfelf to the animal; that this time is much 
‘more confiderable than that required by the venom 

of the viper; that the effects of the former on. 
animals are more vague and uncertain ; and, laftly, ) 


that the effects of both may be remedied by am- 
putating the parts, when it can be attempted with- 
out danger, and is done in time. 

In the experiments I made on the venom of the 
viper, I found that its effects are not alike to all 
animals, and that there are animals with cold blood 


to which it is quite innocent. I was curious to fee. 


if it would be the fame with the American poifon. . 


id, he authours who have fpoken of this jaf, tell i 


‘Og by 


dich 


Fas 
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lief of a thing is very far from the. proof of it, 
Experiments, and thofe very numerous, muft be 
made, and I do not perceive that they have made 
a fafficient number from which’ a pias canine 
«aa peal be drawn, | 


Experiments on Animals with Cold Blood. 
i " eee Te ea 

I began by“infinuating the poifon into the muf- 
cles of frogs, which died in a fhort fpace of time. 
I proceeded .to eels, introducing. the arrow near 
the tail; they all died though very-late. _ 

-I had found ‘that the. venom of the viper 1$ 
quite innocent to the wiper itfelf, and to adders. 
JI could procure, only two of thefe laft, and. made 
but few experiments, which I however think de- © 
cifive, I wounded one of thefe {nakes towards its 
tail, with an’ arrow well. coyered with the poifon, 
which had the confiftence of a firop, and left the 
weapon;in, the mufcles, At the place where I in- 
finuated it, I had previoufly made an incifion, to 
‘the end that. the diffolved poifon. on the arrow 
might the eafier enter the mutcles, into which I 
afterwards made. fmall ineifions about the wound, 
and introduced freth poifon. The adder continued 
well for feveral hours, when I fhut it in a cham- 
ber, and on entering fix hours after, found it fled, 
and have never 7 fince met with it. , 
T re- 
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. T fepeated this expérimient feveral tittess at cer 
beds intervals, on a fomewhat fmaller adder. The 
faft times: b forced two poifoned arrows into! the 
-mirfcles' of its tail, and left them there for twenitye 
four hours. I applied the poifon brought. to 2 
firopy confiftence, repeatedly about the ‘wounds, 
qntroducing a great deal of it into them with a bit 
of wood ; the adder neither died nor fuffered per- 

ceptibly. : Ma a : : 


I was enabled to repeat this experiment fevera} 4 


ties on Vipers, not one of which died of the poi- 
fon, although 1 wounded feveral in the mufeles 
fear the tail with artows well covered with it in 


the above confiftence, leaving them in the miufeles 
for twenty, and even thirty hours. It is true that 
fome ones, a fhort time after the application of thé. 


poifon feemed lefs lively than ufual, and that the 
hindér part of the body which was wounded, ‘be- 
eamié benumbed, and loft its natural motion in @ 
fénfible degree, and that for feveral hours. Pike 
thé others thé poifon had no perceptible effect. 
After this I can venture to fay, that the Ate. 
Yican poifon, as well as the venom of the vipér, 
&¢. is totally innocent to animals with cold blood. 


Thefe two poifons have here a very great analogy, | 
although one is an animal gum, the other a tie ag 


table j juice. 


it temained for me to examine the action of this P 


poifon on living animals, and to fee what parts of 


the animal are fo changed by it, as to bring on 


death. 


Every 
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Every thing concurred to the belief that it ex« 
cites one of thofe difeafes which modern phyficians 
call nervous, and that it acts immediately on the 
nervous fyftem. The fymptoms of the difeafe are 
the moft precife and decifive in favour of this {pes 
cies of complaints. Convulfions, faintings, total 
lofs of ftrength and motion, the feeling-weakened 
fo as to be almoft totally deftroyed; are the moft 
common ones produced by this poifon, on animals. 
We often obferve that the ereaturé, juft now very 
lively, in a moment finds itfelf deprived of motion 
and feeling, and at the point of death. T ufually 
obferved a fymptom which effettually feemis to de- 
monftrate, that the difeafe produced by the ticunas 
is purely nervous. The animal, if it furvived, was 
as wellin a few minutes as before, not appearing to 
have fuffered at all) It notwithftanding remained 
in a lethargick ftate, fometimes for feveral hours, 
without any apparent fign of life. This is exactly 
what happens: in difeafes called nervous, the attack 
of which is frequently very fudden. Now they 
€Xcite commotions, and now cntitély exhauft the 
firength; but fearcély do the fymnptoms of difeafe 
‘begin to diffipate, than the perfon finds himfelf . 
recovered, and fearcely recollects the E@iaving been 
Lo Gye 

But all thefe fymptoms ai not impofe upon 
“me, after having made my €xpériments on the ve- 
nom of the viper. The difeafe occafioned by it 
has likewife the fymptoms common td nervotis 
mama and the principal ‘affeétion feenis to Tic 

in 
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an the nerves, although experience has decided to 
the contrary. It was likewife ‘neceffary then in the 


prefent cafe to have recourfe to experiment, and 


_ not to be carried’ away by falfe theories and proba- 
ble reafonings. MRO pom 2 


“4 ; 
ave 


. Effects of ihe Ticuxas on Blood drawn jrom Animals, 


RA Cees cf. 1% 
To proceed mafioaibanys in 1 fo iperiant an. ene 
quiry, I thought it proper to begin by examining 


whether the American poifon produced any fenfible | 


alteration in the bleod of animals, if mixed with 
it on its iffuing warm from the veffels. - 
_ Icut off a pigeon’s head, and received the warm 
blood in two {mall conical glaffes a little heated, 


about eighty drops 3 in each glafs. In one of them 


I put four drops of water, and in the other four 
drops of an aqueous folution of the ticunas, con- 
taining fearcely a grain o of the dried poifon. f fhook 
each of the glafles for a few feconds, fo as feverally 
fo unite their contents: in two minutes the blood 
mixed with the fimple water was coagulated ; : ‘that 


with the poifon did not coagulate, but became : 
darker coloured, and in three hours was Hill i in a 
fluid ftate, whilft in the other Sine the ferum and 


coagulum were diftinct. 
I examined with a microfcope, as well at t this 
time as afterwards, the blood in the two glaffes, 


and found that the red globules were alike in. each, 
having preferved their primitive fhape. eC Tenn ea 


Thi 


“ if 
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. ‘This experiment was repeated feveral times with 
the fame fuccefs, fo that the American poifon, inthe - 
eircumftances, related above, feems clearly not to 
-ehangeih a perceptible way the red globules of 
blood.’ » It however deferves to be noticed, that far 
from coagulating, this fluid, it on the contrary ab-= 
folutely prevents ithe natural coagulation of it, 
when, it is drawn from the veffels.’ . Neither again 
can it-be faid to’ attenuate or diffolve ‘it, fince no- 
thing of this is: remarked on examining it with 2 
microfeope: the red ;part is fhaped as ufual, and 
does not: feem to: be more fubtil or more fluid. 
The confequences | were the fame on‘trying the 
viper’s venom; ‘fo that the effects of :thefe two poi 
fons, or the changes they, caufe, in the blood drawn 
from the veflels, feem, altogether fimilar. Both 
prevent it from coagulating, and, neither of them 
diflolyes or changes\the globules. of it: the only 
difference betwixt the two poifons is’ that the vée- 
nom. jof the viper turns nthe Hiod darker than does 
the ticunas. 
The. former sous not igh on Ay hebale: of blood, 
even when it is communicated to the living animal, 
| and. kills it. .I made the fame obfervation as to the 
blood of agate which died of the American poi- 
fon, fo that in all thefe cafes there is an admirable 
agreement betwixt the two. But it has been feeh 
that the venom of the viper produces a fenfible al- 
teration on the general mafs of blood in animals 
bitten. I thought it proper to examine with the 
faine 


mE i 
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fame attention; ‘a blood of animals killed bc! the 
Bicunas. 

~- On doing she it ie that seh inital of 
bis acl fo killed, were in general rendered pale by 
it. ‘The.venous veffels near the heart feemed more 
fwelled than ufual, the blood a little darker, but 
not coagulated. The abdominal vifeera were not 
fenfibly changed; the heart and auricles in a‘ na- 
tral ftate: the external veffels of the heart were 
fometimes more vifible, and as if injeéted. 

But I obferved a great change in the lunes, a 
cus very effential to life. I generally found it 
more or lefs fpotted ; the fpots were frequently very 
large and livid, and fometimes the part feemed 
quite putrid. This change in fo noble an organ 
deferves the utmoft attention; it feems to become 
confiderable in proportion to the length of time 
the animal lives after being poifoned. 1 found that 
_ the dungs. of fome animals were here and there 


_ tranfparent, above all towards the fides. The: air 


within was very vifible through the external mem: 
brane, which I examined with a microfcope, and 
wery Clearly obferved through it the fmall pulmo: 
nary veficles moiftened by a difcharge from veffels 
that had quite emptied themfelves. © 4 oi 

\ However great the change in fo important a part, 
1 could not be perfuaded that it could alone produce 


fo' violent and momentary a difeafe, and thatthe 


‘poifon entirely exercifed itfelf on ‘the blood, and 
the lungs. ’Tis true that I had the example of. the | 
vipec’s venom acting fomewhat in this way; but it 

brings 
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brings én an almoft general coaguldtion of the 
blood, which is cestginity: not the cafe wit the 
Andes oie | 


Bf of ibe Ti 1oUNAS sateoilaced into ie Blood kefe 
fels of Animals. 


i an gnauisy fo aa and : at the fame 
time fo. obfeure, I thought it proper to recur to 
experiment, and to examine the effects of this poi- 
fon introduced immediately into the blood. : 

Thad receurfe to the means | had. employ ed in 
introducing into the jugular vein the venom of the 
wiper; making ufe of 4 finall glafs fyphon bent, at 
the point, by way of. fyringe. Into this fyphon I 
drew up by fuction a folution of the ticunas, and 
haying opened the vein, injected i it. As.I have al 
ready defcribed the way of making thefe ex cperi- 
ments, in the treatife on the venom of the viper, 
1 do not think it neceflary to repeat the defeription 
of them here. They are fo contrived that the 
_poifon mixes with the blood through the medium 
of the jugular vein, without touching, the part “of 
the veffels where the incifions are made, or ev en the 
iugolas ILE ge ss-, 

_. Dput into the “areas $a Ah fir experiment, 
fout drops of an aqueous folution, which fearcely 
contained half a grain of the dried poilon., Having 
introduced the point of the fyringe into the jugular 
wein of a very large rabbit, 1 perceived the liquor 
was: 3 to 
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to flow back on the moment of my puthing the 
fucker, owing to its not being exactly fitted to. the 3 
fides of the fyringe: I obferved to the perfons pres 
fent, that the experiment had failed, but was fur- 
prifed to hear in reply, that the animal was dead. 
T do not think ten feconds paffed betwixt the tinte 
of the liquor’s flowing back, and the death of the 
animal, which had actually taken place. I cannot 
eftimate the quantity of poifon introduced ‘inté the 
blood, but as the animal died, fome'muft neceflarily 
have found its way thither; had not this: happened, — 
I thould have fuppofed from the quantity which | 
flowed back into the tube, that not a in atop o a 
it had entered the jugular vein." 5) i eit 
~The death of this animal was rnuch more fudden 
than in the cafes of introducing in a fimilar way 
the venom of the viper into the blood;:and the 
whole body was more funk and relaxed, than it “is 
obferved to be in animals: ia have been dead ' a 
long time. eke Bo tee 
_ Having put my fiber in better order, 1 ititro- 
duced two drops of water, with which I had’ ‘preé 
vioufly mixed about a quafter ‘of a drop of the 
aqueous folution of the poifon T have fpoken of. 
I fcarcely began to inject this liquor by the ‘jugular, 
when the rabbit fell, without motion’ and without . 
life, as if ftruck by lightning. Ido think half — 
a drop of the liquor was introduted, ‘epee, aot = 
I can fay in general,’ after other abe cohitell I 
have made fince, that this -poifon, introduced im- _ 
er into the blood by the jugular vein; Kills” : 
more. 
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siiore faddenly than the viper’s venom, and in a 
much fmaller quantity. Death fucceeds the intro- 
duétion of it fo quickly as ufually to prevent con- 
wulfions. Ifa fmaller proportion of it is employed, 
the convulfions and ufual ftrugelés are obferved, 
and the death retarded. It is true that the blood is 
neither coagulated, nor fo changed in its colour as 
when the viper’s vehoin is mixed With it, butthis does 
not delay the déath of the aniinal, and the ficwnas iw 
immediate contact, kills to as eteat a certainty as 
the Viper’s venom. ‘This 1s an ex périenced? and an 
inconteftible truth, however obfcure and difficult 
the caufe of the deaths may appear, in the cafes I 
have related. 

The American poifon introduced into ase Bide’ 
kills inftantly; from whence it feems beyond a 
doubt that when applied externally to the wound of 
a living animal, it muft caufe a derangement of the 
animal economy, and even death. 


# 


Effecs of the Trcunas on the Nerves, 


‘The fudden death which follows the introduction 
of this poifon by the jugular vein into the blood 
of an animal, feemis an unahf{werable demonftra- 
tion, that in thefe cafes the action, of the poifon is 
On the blood alone, and that the nérvous fyftem is 
neither affected nor deranged by it. This does not 
however prove but that the nerves may be more or 
" defs affected by this poifon, when the death hap- 
Vou. II, ? K pens 
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pens at fomediftance, and when it is applies exter 


nally to parts that have been wounded. In thefe 


cafes convulfions, and ail the fymptoms of a -ner- — i‘ 
vous difeafe, are principally obferved. Thenerves — 
‘then may very probably be affected by the poifon, 


and be the principal caufe of the animal’s death. 
Here it was again neceflary to recur'to direct eX+ 


periment, as I had done in regard to the venom - 


of the viper, and to fee what derangements. and 
what complaints the American poifon would pro- 
duce, on being applied immediately to the nerves, 
without touching the blood veffels, re 


~ 


Effects of the Ticunas applied to the Surface of the : 


Ner erves. 


I made my experiments on the fciatick nerves of 
very large rabbits, preparing the nerves in the way 
Thad done at Paris in operating with the viper’s 
venom, and fhall therefore enter into no detail here 
as to that particular, but fhall relate a few of the 
principal experiments, to fhow the variety I met 


with on my firft trials: a variety that might have | 
led me into an errour, had I not perfifted in multi- © 


plying my experiments, and varying them allt 

found the confequences fomewhat unigeueee Tis 

to this conftaney, or if you will, to this obftinacy 

that I owe in a great ‘part the new truths I think | 

have difcovered, as well in relation to the. MAREL S 
venom, as to the ticunas, - 


be Having 
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Faaving cleared the fciatick nerve of a rabbit, I 
paffed under it feveral doubles of fine linen, cover- 
ing it with lint well wetted with the ticunas of a fi- 
ropy confiftence: I covered the nerve with the fame 
linen, to fecure the bared mufcles of the animal 
from the poifon, and fewed the fkin in the ufual 
way. In twenty minutes the rabbit began to be 
convulfed, and could not fupport itfelf; it was then 
feized with all the agi of poifon, and died 
foon after. 

I repeated this experiment on another rabbit, and | 
contrived to enclofe the nerve in linen ftill better 
than before. This fecond rabbit continued well for 
ten hours, but vifiting it on the twelfth I found it 
jak expired. 

I fufpected that the poifon applied to the nerve in 
a certain quantity, might in time penetrate through | 
the linen, with the humours of the wounded part, 
and convey its action to the mufcles and other 
adjacent parts. It was proper then either to dimi- 
nifh the poiton, to prevent its foaking through, or 
to cover it with more linen. i chofe the latter as” 
the furer method. 

‘I cleared the feiatick nerve of a rabbjt in the 
ufual way, pafling under it repeated doubles of very 
fine. linen. I covered. it with lint well fteeped in 
the poifon, putting bits of linen over the whole. 
The rabbit lived twenty-four hours, when it died 
fuddenly, but I could not fufpect its death to be 


caufed by the poifon. | 
Gh K 2 on ee pot 


Be 
ARMIES 


132 POM 2 AN A 


T got ready the {ciatick nerve of another rabbit as 
see, covering it with poifon and bits of linen as 
ufual, It died in forty hours without any fymptomg 
of the difeafe of the poifon. 

I made the fame experiment on the fciatick neryes 


of three other rabbits, taking the utmoft care, af 


ter applying the poifon, to have them well covered 
with linen, to prevent all fufpicion of the poifon’s 


having foaked through, One of. thefe rabbits died ; 


in three days ; the other two were alive at the end of 
eight. 

I got ready the fciatick nerves of two other rab- 
bits exa@tly- in the fame way, but without app) ying: 
| the PAU for a SOMPRERIYS, CDRH TRAE , gerne of 
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bas at the end of ay eighth oe 


I thought thefe experiments fufficient to pa 


mine whether the ticunas, applied externally to the 
nerves, is capable of producing any difeafe or .de~ 


rangement in the animal; but I wanted to know: 


whether it would be equally inactive when applied. 
to wounded nerves, or rather ta the very: fubSance 
of them, 


% 


4 
A 


Experiments with the Ticunas on Nerves cut or. 
wounded, 


I prepared the fciatick nerve of a rabbit: as Fane 


and having pierced it feveral times through witha 
lancet, laid the poifon exactly on the wounded part. 


ae 
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he rabbit lived five days, when it died without 
“ fymptoms of difeafe. I repeated this experi- 
ment in all its circumftances on another rabbit, 
which was ftill alive eight days after. 

I varied this’ experiment a little on the nerves of 
‘thtee other rabbits. Inftead of making feveral 
wounds with a lancet, I made a longitudinal open- 
ing into the nerve of more than five lines in length, 

into which I introduced threads well fteeped in the 
poifon, and’ covered all fecurely. One died in fixty 
hours without any fymptoms of the difeafe of the 
Boyons the two others were living’ eight days af- 
ter. 

I thought it proper, again, to vary this fecona 
“Sagal by cutting the netves of a few rabbits, 
in the way Thad doné in examining the venom of 
the viper. I cut the fciatick nerve as far as I could 
from its origin, that fo | might enclofe it in linen. 
"The patt df it cleared in very largé rabbits was 
about an inch and an half: having put linen be- 
neath the nerve, I covered the cut part well with the 
poifon, and placed linen over all as ufual. 

_ Imade this’ experiment’ on fix ‘rabbits, two. of 
which’ died’ in forty hours, two in thréc days, and 
_ tworweré itill livine’ on the fourth. | | 
_ To make a comparative experiment, I prepared 
the: nerves of two rabbits as above, but did not ap- 
ply the’ ‘poifon. One died in thirty “fix hours, the 
other furvived the third day. 

‘The uniform confequences of thefe extpetitnients 
on the’nerves, made me’ think any further ones’ un- 
K 3 necef- 
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neceflary ; and I believe thofe will agree with tte» 
who are accuftomed to make experiments, and are 
not prejudiced by ill-founded hypothefes. The A- 
merican poifon, as is here feen, in whatever way it 
is applied to the nerves, is not a poifon to them, and 
does not produce in thefe cafes any fenfible de-. 
rangements in the economy of a living animal : this 
is proved by immediate experiment. To fuppofe 
what we do not fee, to believe what is contradicted. 
‘by experiment, is fubftituting dreams to real abs 
jects, embracing errour for truth, and adopting chi~ 
mere for facts. 7 | 
The American poifon then, agrees. wie theligiy 
per’s venom, in being quite innocent to the nerves, 
in whatever way it is applied to them; like the Vi- 
per’s venom it kills in the fmalleft quantity, and that 
inftantly, if introduced into the blood by the ] jugu-— 
lar vein ; and its a¢tion is altogether on: the blood, 


let the principle or mechanifm by which’ At eae - 


death be what it will. iy 
The effects the viper? s venom produces on \ the 
blood are more*clear and decided ; there is an un- | 
queftionable coagulation of it, not to be perceived 
_ din the cafes of the ticunas: we however obferve-in 
this lafta great change in the lungs, which become 
violently difeafed. ; | 
The fudden death of an animal, when the poifon a 

is injected into its veffels is really furprifing pit” 
f{carcely feems to have had time to reach the heart. 
Neither can we conceive how animals with. cold 


“blood; frogs, for inftance, that exift -with an “% 


impeded | 
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impeded circulation, ean be killed by it; although 
it is true that they die much later than animals 
that have the blood warm. ‘The blood or any hu- 
mour, changed by a poifon, may indeed gradually 
produce in thefe animals, more confiderable de- 
a than are caufed yy an impeded circula- 
tion. 

The death which indareditdiy fucceeds the in- 
troduction of the ficunas into the blood, may in- 
duce a fufpicion that this humour contains a very 
active; fubtil} and volatile principle, which efcapes 
the niceft eye, and even the microfcope. Agree- 
able to fuch an hypothefis, this principle feems 
highly effential to life, and to be J agent acted 
— by the poifon. 

‘What may lead one to fufpect that a very active 
and volatile principle does really exift in the blood 
is, that the viper’s venom prevents its coagulation 
when ’tis drawn from the veffels, and on the con- 
trary, produces it in the veflels themfelves: One 
would: fuppofe i in the firft cafe, that fomething had 
flown off fromthe blood, which exifts in it when 
tisenclofed by the vetlels. 

This active and vital principle, agreeable t tothis 
hypothefis, may be confidered as refulting from 
_ the whole animal economy, without excluding the 

nerves, which may even contribute atari to- 
wards it. Jpeg | 

But thefe ‘are mere conjectures, more or le{s' pro- 
bable, and not demonftrated by éxperiment. We 
muft ftick fo certain facts, in whatever way we €X- 

K 4 plain 
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plain them: it is certain then, that the. scams ES: 
not act on. the nerves, and that it acts altogether on 
‘the blood, we if 
Previous to my. experiments, no one want fuk 
doula its immediate action on: the Nerves, which 
was announced by every outward, fymptom, Thefe 


fymptoms then, which the phyficians improperly | 


_ tegard. as a certain proof that the difeafe-is purely 
nervous, are equivocal, and may prefent themfelyes 
without the {malleft. nervous affection: the. mere 


change i im. the blood. is. fufficient to. produce. them 


m. an inftant. The greateft. phyficians haye re- 


_ garded the difeafes caufed by, the viper’s. venom and 


the American. -poifon, | as dérangements in, the 


nerves: it is now their bufinefs to examine whether ‘ 
other. difeafes, afcribed to the nerves, ate not, rather 
difeafes of the fluids, and) of the. bloods, Fhere 


are erounds for this, fufpicion; the. fymptoms, are 


equivocal, .and the principles, not generally, iia ; § 


ftrated. 


Edo not pretend. to. deny- but that deat: hee: 


Aerves: May occur; this would-be, runsing from. one 


extreme to the 6ther. There. are, without. doubt; ; 
difeates, nervous in, their, origin, and. Many, ethers 
which.become. fo by, the changes, that. take place in 
other. parts, even in, the fluids. The. paffions. of 


'. the mind, thew. us. the: influetice, the nerves have;on 


Pt 


cafes. afcribed. to the, nerves; are. really, nervous, 


the body; but this does not prove that allsthe: die 


and that. the. ufual fymptoms, of. thefe,. difeates, may 


not be. equivocals, Befides,, it. is: certain. that; the 
poifons 
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‘poifons we have examined, have no: immediate ac- 
‘tion emthenenves, whatever may have been hitherto 
‘believed. 

Some one may object, that: probably ies vipers 
venom and the American poifon, act only on the - 
extremities of the nerves, and on that account are 
innocent when applied tothe trunks of them. But 
every thing ferves as an objeCtion to thofe who 

bufy themfelves in imagining difficulties; and it is 
very rare'to find two- things-in-every re{pedt alike. 
For my part, it appears to me, that the internal 
fubftance of the great-nerves, is the: fame: as:that 
of their extremities; and that the former are‘fub- 
ject to pain as’wellas the latter. I do not: create. 
hypothefés which are not confitmed' by: facts. 
- Pmay have: been deceived in fome-of the-confe- 
quences-D have- deduced from my*experiiments; and 
may likewife’ have been. deceived: in‘ fome’ of ‘the 
experiments themfelves, although I’ have ftrove-to 
fucceed, and* have fearched for truth in-an-unpreju- 
diced) way.. I do not doubt: but that»any onei who 
will: apply himfelf after’ me, to thefe-refearches, 
will, find’ fomething-to add, and even: perhaps: to 
correct Tt.is fufheient for: me.to-have opened’ a 
‘road to.new truths; and ‘to be able*to atteft ‘the 
Veracityof the principal facts Ihave-advanced. 
The: greater part’ of thefe experiments-was. made 
in eee’ of my particular friend Dr: Ingen- 
haufen, | Phyfician: to- their: Imperial Majefties,; who 
has difplayed in feveral publications the talents of 
& real’ naturalift.. M. T styl Cavallo has’ like+ 
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wife aff fted at feveral of the moft important » of 
them. I conceived that: the authority of two per= 


fons known to the learned, would give an addi- t 


tonal credit'to my experiments.» 


yt 
aks 


On ihe poifoned Arrows brought from the Eaft Indies. 


“After I had finithed.my experiments on. the ti 


cunas, one of-my friends. at. London procured mé ae 


number of arrows. from .the Eaft Indies, on which 
I made .fome experiments, but neither, . greatly 


multiplied nor varied them, as well becaufe the | 


arrows. were but. few in number, as becaufe they 


feemed to differ from the American poifon, only | 3 


in having lefs activity. This laft circumftance 


was probably owing to their not having been. fo 
well. preferved as thofe from the Weft. Indies, a 


, which indeed feemed tobe the. cafe, or becaufe y 


the poifon had been prepared many years ago. 

I could.not fucceed in killing even {mall Lrabbits by 
applying this poifon to the dkin, fcraped or flightly 
{carified ; although I laid it on in a greater quan- 
tity, and upon larger portions of the ikin, ; ‘than in 


my experiments with: the ticunas: when given in- — 


y 


wardly, in twice or thrice the quantity in which 2 


gave the latter, it produced no fenfible change, even 
in rabbits that fearcely weighed.a pound, » 


‘J pierced the fkin of feveral animals foil thefe 


arrows, leaving them. flicking in it for whole: days,, 
W seks: 
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without my perceiving any - poifonous affection. 
But on piercing the mufcles, and leaving the ar- 
rows plunged in them, I foon found the effects . 
feveral of the animals poifoned in this way, died 
with the fame fymptoms that are produced by the 
ticunas.. They were feveral hours in fickening, fo 
that this poifon does not feem to differ eflentially 
from the other. It exactly refembles it when exa- 
mined with a microfcope, when thrown into the 
eyes of animals, when tafted, and when chewed. 
It diffolves with greater difficulty in water, in 
which the greater part of it remains in an info- 
Juble ftate. , | sys 
The only inferences to be drawn from the parti- 
culars I have related’ are, that this poifon’com- 
‘municated to the mufcles, acts with far ‘greater 
force than when applied to the fkin; that it agrees 
very well with the other poifons, and ferves ftill to 
‘peritzade us that the immediate action of poifons 
is not on the nerves; fince it is certain that the 
fkin is more fenfible than the mufcles, and is quite 
interwoven with nerves. | tow 


| Experiments nie with the TicunAs, after my return 
rig tea : to Italy in ba. 


mt forced an American, arrow into the body of 
one of the fnakes, called anguis miliaris, neat. its 
ssid The fnake lived, and {carcely. feemed be- 

numbed 
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nuinibeth by ite Lrepeated this: experiment” with 
freth arrow om the fame fnake, which neither died, 
nor. fuffered!a great:deall  'Fhefe two arrows had ° 
been | previoufly dipped! im the ticunas foftened bée- 
fore'tlic fire tothe confiftence of honey. - t 

~ [patted another arrow in the fame ftate, through 
| the tail of a’ fhake : in four hours it was motion=— 
lets; andiasiif dead. © On pricking: the body with | 
needles; there were hotwithftanding fome marks of 
inritability,, which ab length: difappeared, fo that I 
judged. the creaturé dead, In thirty-fix’ liours: it 
however begat. to-move,. and continued in d-very 
feeble ftate for five days more. In its firft condi- 
tion. “twas apparentlyjdead-s in- the feconid. certainly — 
alive: nothing: has farprifed! me fo- much as this 
Kind. of . return. to: life, in fo- large an animal, in 
whieh the: fufperfion-of all its: vid: thotions conti- 
nuédifo long a-times: Y | 

Tv repeated. this: experiment’ ‘fel on’ ~anather | 
fhake of the fame kind, fteeping:the arrow in’ warm 
water before Ib forced it into its tail: 1 left it 'thefe ¢ 
twenty-four hours, without its: producing-amy effeét. : 
Soon after I forced another of thefe arrows into its 7 
body, where I ~ it for twelve peabe but without a 
effect. Keri Pa ae 

I pierced one of the fie feel ve a tae turtle that 
weighed four pounds, with an American arrow, ‘s 
which I left there for half an hour. In another 4 ‘ 
hour it fcarcely feemed’ to live, and in two ap- 
peared’quite dead. After an interval of ten’ ‘hours, © 
Iremoved with a tharp inftrument the inner fell, 

ne, } 
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taking care that the flefhy parts fhould be as dittle - 
torn as poflible. ‘The heart was ftill, and I fcarcely 
found any motion in the auricles. But in a little 
time the heart, together with the auricles, reco- 
yered all its force, and continued in ation for 
fix hours inceflantly 3 the auricles kept in motion 
for two days, that is to fay, as long as they were 
‘moiftened . _by the bleod which flowed frem the 
neighbouring veffels, 
I pierced the fore foot of aland inweke a weighed 
a pound and an half, with an American arrow. In 
eight minutes it could {carce move, and in a 
quarter of an hour was dead. When the feet and 
neck were ftimulated, they difcovered a flight de- 
gree of fenfation. Having opened the thorax, I 
found the heart and auricles quite motionlefs. I 
touched the heart thrice, and it, contracted itfelf 
once each time, On freeing it from the mem- 
branes, it began to move very, brifkly, and conti- 
nued to do fo for feyeral hours. I covered it with 
the inner fhell, and in twenty-four hours found it 
again motionlefs. I pricked it once with a needle, 
it contracted itfelf a fingle time; I pricked: it 
again, it contracted itfelf afrefh, and continued to: 
do fo once every: time I pricked it. Iv left it ex- 
pofed, to the air for three minutes, and it then be- 
gan to move of itfelf, continuing a very brifk mo- 
_tion for feveral hours. I covered it. afreth with 
“the fhell, and on uncovering it four hours after, 
found it motionlefs. I left it in the air for a few 
minutes, and in a fhort time, and of itfelf, it reco- 
|  -yered 
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_vered. its ofcillations, which continued for fix 
hours. I again covered it with the fhell, and on 
uncovering it two hours after, found it ‘without 
motion. I then covered it> with water, which : 
I kept on it for ten minutes, without its pre- 
ducing any change. I> drained off the water, 
and the heart was fcarcely left in the air a minute, 
when it began afrefh to move brifkly, and conti-— 
nued to do fo for feveral hours. Laftly, I put, ‘ity 
in the fun, where it. foon dried. The auricles like-* 
wife dried in a degree, and all was then Rill. E- 4 
now wet both heart. and auricles ;- the former con 
‘tinucd always motionlefs, but the latter began to 
move, and continued their motion for eighteen” 
hours, when becoming dry, they loft it for ever. ~ 
This fucceffion of motions confirms ftill more’ 
me doctrine I have eftablifhed on the irritability oft 
animal fibres (a), and fhows that the air is a very | 
active principle in awakening the pain ys of 
mufcular fibres, and.of the heart. = 
_. It cannot be doubted, but that the ticunas. atticks 
the principle of irritability in the, muteles, al-— 
though it has no action on that of. the heart. Te. , 
agrees in this with the other poifons, which do not 
ufually act on this mufcle or on the inteftines :. the» | 
motion of thefe laft continues, even after the death 
of the animal, and when the irritability of the ° other: ’ 
mui{cles is totally deftroyed. ae 
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CHERRY-LAUREL WATER. 


» 


To ¢lofe my refearches_on poifons, I fhall re- - 
late various ‘experiments if have made on cherry- 
~ Jaurel water, a poifon which for fome years. 
has been celebrated in Europe. It does not yield 
to the moft active amonett them, when the great 
derangements it caufes in the animal economy, and 
the fuddennefs of its action on being given inter- 
nally to animals, are confidered. It not only pro- 
_ duces the mott. violent convulfions and death, in 
_ animals even of a middling fize; but if given ina 
maller dofe, the animal writhes itfelf, draws its 
head and tail together, and forces its vertebre out 
in a way frightful to the view. 
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“an this flate the convulfions and agitations of the 
bety are very violent, and in the midft of them — 
the animal at length meets with a {peedy death. ; 

If given to an animal as an injection, it equally § 
produces convulfions and death. . 

With lefs than two teafpoonfuls of this water 
taken internally, I have feen middle fized rabbits _ 
fall into convulfions in lefs than thirty feconds, and — 
die ina minute. ‘Jf fwallewed by animals ina 
large quantity, they die almoft inftantly wget a : 
convulfions, and with their bedies entirely in a- 
funk and relaxed ftate. Z | 

-~When given in a fmall quantity, wii best asl 1 
anore or lefs violent fucceed, and the body and ex- _ 
tremitics of the animal become lifelefs : the hin- 
der fect firft lofe their ufe, then the fore ones, and — 
fo on. When the animal can neither ftir its legs | 
or body, it continues to move its neck and head — 
very well, raifing the latter without difficulty, oth 
turning it freely about. In this ftate the animal 
retains its felling’ and fight, and though it does — 
not fir its feet of itfelf, it draws them back when — 
_ they are pricked or violently fqueezed + en 

that they have not wholly loft their fenfibility. 

~ Cherry-laurel water then is a véry ftrong poilony 
either taken by the ftomach, or inttoduited into 
the body as an inje@tion. Its’ ation’ is’ fo fudden’ 
and violent, that the animal’ gives’ fymiptoms _ 
pain almoft’on the moment of" its being fwallowed! t 
It is true that a {mall dofe of it is innocent ; ‘that 
is to fay, that a few drops of it given to a {mall 

anual _ 
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animal which would be killed by the fame quantity 
of the ticanas, produces no fenfible complaint : but 
this does not make an effential difference betwixt 
the water of the cherry-laurel and the other poifons 
that are better known. © 

On diftilling a great deal of water from a 
few of the leaves, I found it to be quite innocent ; 
it becomes more attive if repeatedly diftilled over 
again from the fame leaves, but is not mortal. If 
inftead of adding water to the leaves of the cherry- 
- Jaurel, the diftillation is made ix balueo marie, the 
liquor that runs off is a very trong poifon, and. 
very fudden in its effects. This is what I have 
principally employed, and I doubt not but that it 
may be brought to fuch a degree of activity, as to 
Kill in a fmall dofe, in the fame way with the #i- 
cumas. For this purpofe the liquor that rifes the firft 
time fhould be diftilled over again’ feveral times on 
frefh leaves, well wiped and almoft dry. I believe 
that if it were evaporated over the fire, an oily 
concrete fubftance would. be obtained, which 
would not only equal in activity any of the known 
poifons, but would probably far exceed them all. 
I referve this experiment for another occafion, when 
I thall alfo fpeak of bitter almonds, and the degree 
of poifon to which their water may be carried, when 
diftilled dry. 

We have feen that cherry-laurel water kills ani- 
mals when introduced into the ftomach or intef+ 
tines; let us now fee the effeéts it produces when 
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applied to wounds, One of the many experiments | 


I made on this fubjeét will here be fufficient. | 

Imade acut of about an inch in the fkin of a 
laree guineapig’s belly, and flightly fcarified the 
bared mufcles in feveral places, applying to them: 
two or three teafpoonfuls of the water mentioned 


above. In lefs than three minutés the animal fell — 


into convulfions, and died foon after. This ex- 


| ~periment ‘fhows that the cherry-laurel water agrees 
with the other poifons in its action on the body, 
whert introdueed through the medium of wounds. 


The fuccefs of this éxpériment was the fame on 


other animals with warm blood; F however ob- 


‘ferved; that the water of the cherry+laurel acts: ~ 


invariably with greater quicknefS and force, — 


when taken internally, even in a ie Peal 


tity. 


- This laft circumftance aercine in my opinion, 


the ereateft attention, fince it is a determined fac, 


that'a‘large wound has infinitely more veffels than 


the mouth or ftothach, to abforb the poifon almoft’ 


at the very inftant : befides which, the nerves con- 


- tained in the wound, both from their number and 


the late they are then found in, ought to be very . 


ferifible to the action of this poifon. 


“Not only animals with warm blood die very fud- : 


denly when made to fwallow this water, but thofe 


other poifons, is that they die in a very fhort time, 


with cold blood die too. What appeared to. me — 
very fingulat, fince it is quite different with the 


perhaps even quicker than the firft. It will be 
c fufficient 
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firficient juft now to fpeak of eels, creatures very 
hard to kill, and the parts of which, when’ they 
aré dead, continue to move a long time : they die 
in a few feconds after fwallowing this water, con- 
tracting themfelves at firft, but becoming motion- 
lefs the inftant after their death, when their bodies: 
are not even fenfible to ftimulation. The heart 
‘however continues to move, but not fo forcibly as 
before; and this motion ceafes much fooner than 
when they are killed by cutting off the head. It 
cannot here be denied but that the mutcular irri- 
tability muft be ftrongly aéted on, and that in a 
particular way. All the ahimals with cold blood 
Thave been able to procure, were killed by this 
poifon, and I doubt whether any of them are cap- 
able of refifting it: if they are not, it ought on 
that account to be diftineuifhed as the moft ter- 
rible of all known poifons, from its univerfal fa- 
culty of deftroying every fpecies of animals. 

But how does it kill in fo fhort a fpace, when 
introduced into the ftomach, where we perceive 
no veflels capable of receiving it? This difficulty, 
requires fome further experiments: we muft fee 
the effects it produces when applied immediately 
to the nerves, and when introduced into the blood 
without touching the parts that are cut. 

‘Temployed large rabbits, making my experi- 
ments on the fciatick nerve, as] had done with the 
venom of the viper and the ticunas. For brevity’s | 
fake, I fhall relate here a fingle experiment, omit- 
ting all the others, which I do not think very ne- 

ly 2 cay 


yrs a> 
“Sg Wags 


148 FONT ANA e 


eeflary, after the many experiments on » the nerves” 
already related. gE en 

Having laid bare the fciatick nerve of a large 
rabbit, for the length of more than an inch and an 
half, I placed under it a piece of very fine linen, 
fixteen times doubled, to prevent the water from 
penetrating to the parts beneath it. I then wounded 
it lengthways feveral times with a lancet, and co- 
vered the wounded part, more than eight lines in 
length, with a bit of cotton about three lines thick, 
well fteeped in cherry-laurel water, of which it ab- 
forbed more than fifteen drops: all of this. was 
communicated in an immediate way by the wounds, 
to the medullary fubftance of the nerve, which I 


? 


covered for feveral minutes with frefh linen, fo 


that it was impoffible for the poifon to be com. 
municated either to the parts beneath or thofe ad- 
jacent. Having made the future in the fkin, and 


left the animal at liberty, it ran about, eat, and . 


was as lively as before, and neither then nor -after- . 
wards, feemed at all affected by this poifon, which ”* 
kills fo fuddenly when taken by the ftomach. This — 
and fevera al other facts, analogous to thofe of the 
viper’s ~venoin and ficunas, fhow us that cherry- a 

laurel water, in whatever way it is applied, whe- 


ther immediately to the nerves or even introduced 
into their medullary,’ fubftance, has no aétion on 


them, cither as a poifon or otherwife. . 


After all the experiments related in this work : 


on the venom of the viper, and on the American ! 
Pole which is fill more powerful; after having 
| Aeen 
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{een that neither of thefe two poifons has any ac- 
tion, when applied in an immediate way to the 
nerves, whilft they kill the ftrongeft animals the 
moment they are introduced into the blood; there 
cannot be a more natural inference than that the 
water of the cherry-laurel, innocent like the others 
when applied to the nerves, ought to be likewife 
deftruétive when. introduced into the blood; and 
yet the cafe is altogether different : fo true it is 
that we ought to miftruft anglopics,.'¢ even when 
they are moft uniform. 

i fat about introducing this water into the jugu- 
lar vein of alarge rabbit, beginning with five or fix 
drops, as I haddonewith the viper’s venom and Zicy- 
nas. The,animal giving no fymptom of pain, I 
thought TV had not fucceeded in the attempt, and 
that the fyringe had found its way into the cellular 
membrane. I repeated this experiment, introducing 
afrefh, perhaps three or four times the quantity of 
the water, and affuring myfelf previoufly that the 
point of the fyringe had entered the vein, and that 
the liquor could in no way force itfelf back: the 
animal {till continued to be unaffected by it. I was 
more furprifed than fatisfied at whatI faw. I could: 
not perfuade myfelf but that the cherry- -laure] water 
would be a poifon, and even a very powerful one, 
when introduced into the blood, fince applied to the 
nerves, it was quite innocent. I returned then to 
my experiments, and now introduced a teafpocnful 
~ of the water into the jugular vein, from which the 


animal felt no ill effects. I repeated this experi- 
, U3 | ment 
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ment on another rabbit, and send the fame _ 
quantity of the poifon, the creature neither fuffered 


at the moment nor afterwards. 


The unexpected refult of thefe experiments 


threw me into the ereateft uncertainty as to this pot- 


fon; I was not only puzzled at its mode of opera-_ 


tion, but even as tothe parts on which it atts, when 


taken internally or applied to wounds. It does not 
act perceptibly on the nerves; it has no action on the | 


blood; and yet it kills when fwallowed, and that in 


an inftant. The deaths of animals may then be ‘ 


brought on in another way than by the blood and 


nerves! The lofs of motion in a few feconds i In crea- | 
tures fuch as eels, which continue to move for whole 4 


hours after their heads are cut off and their bodies 


“in pieces, would induce a belief that this poifon 
acts on the irritability of the mufcular fibres. It is 
true that in thele animals the heart ftall continues to- 


very fhort duration. In animals ne warm 5 aieae 


poifoned by the water of the cherry-laurel, avery 
feeble mation ftill exifts in the other mutcles, and — 
if the heart continues to beat for fome time, its 
motion is feebler than when they are killed i in any 
other way. There is certainly a very great diminu. i 
tion of irritability in many animals, and in many 
others a total lofs of it, in whatever way this lofs 
or this diminution may contribute to bring on fo. 


fpeedy a death, and however obfcure the mechanifm 


- may be by which this action is wrought on | the muf- 


cular fibres. 


a ® 
We. 
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We muft avow our ignorance in fearching into 
nature; when we think we have done every thing, 
we frequently find ourfeives returned to the {pot we 
fat out from. Experiment, which is the only guide 
we have in our refearches, undoubtedly | fecures us 
effeétually from falling into errour ; but it docs not 
always draw us into an acquaintance with remote 
truths; neither does it always lead us to a knowledge 
of the fecrets of mature, nor carry us invariably as 
far as we propofed to go. 
_ Butif we do not-know how the cherry-laurel wa- 
ter acts, and on what parts it exercifes itfelf in def- 
troying animals, we however know that when it is 
_ applied immediately to the nerves, and even to the 
medullary fubftance of them, it is quite innocent : 
and it is not lefs true, as the many experiments 
hitherto related have clearly demonftrated, that the 
viper’s venom and the ficunasare not mortal in what- 
ever way they are applied to the nerves, but are al- 
ways fo when introduced into the blood. T hefe 
truths, which we were formerly ignorant of, are 
now cleared up in fuch a way that they cannot be cal- 
ied in doubt, and deftroy all the fyftems which wri- 
ters have invented on the action of thefe poifons : 
it is from thefe facts that we muft proceed to an in- 
telligence of them, and of their action. 

The applying the water of the cherry-laurel to the 
different parts of the brain of a living animal may 
probably throw fome light onitsaction; I poftpone 
the doing it till I have more conveniences for that 
: pyriole. than at prefent, and fhall then, I hope, fur- 

| L 4 nifh 
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nith fome n new ga more interefting tiene as to 
this poifon, and the parts of an animal on which it 
acts when it deftroys it.. 

I referve to this opportunity the examining whe- 
ther it aéts on the lymphaticks, or rather on the - 
lymph itfelf. I fufpeéted this after trying the eXx- 


periments I have recited, but could not then enter © 


into an. inveftigation of it. My experiments on 
cherry- laurel water are confequently lefs complete 


than I wifhed: They mutt be multiplied and pur- — 
fued more than I have been able to do, and this is. 
{till another reafon that I continue my refearches on 


‘this eee interefting fubject, 


* 


Ox the aétion y Poifons on the Nerves: 


“It os been feen in the courfe of this aie bs ae 
the venom of the viper, and the licunas, in what- 


~ 
—— 
+ 


ever way they are applied to the nerves, are AANO~ | 


cent; and on the contrary, that when they. are in- 


troduced into the blood, without ‘touching the 4 


wounded parts adjacent, they bring on a fudden 
death, It has likewife been feen, that thefe two 


poifons throw an animal into very violent convul- 
fions, and excite the moft decided fymptoms of 
thofe difeafes, which the phyficians call ‘nervous, ° 
becaufe they believe them to arife fimply from a 


nervous affection. Ii appears, that there can be 
no doubt in future of thefe poifons being abfolutely 
innocent when in immediate contact with the 


_heryes.; > 


- 
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merves; and that they have no immediate ation on 
the folid parts, fuch as the mufcular fibres, the 
bones, cellular membrane, and tendons. But this 
is not fufficient to lead to a perfect knowledge of 
them. The nerves are certainly excluded in the 
difeafes they occafion, and the blood alone 
feems to be acted on, But how many different 
humours do we not find mixed with thé blood? 
It has even been believed, that it is animated, and 
it feems more than probable that the nerves are 
perpetually fecreting a humour which is mixed 
and circulates with it. May not this humour be 
eflentiai to life, and be attacked by thefe poifons, 
when they are introduced into the veflels ? In reply 
to this query, frogs are known to live, as the learned 
Spalanzani -has obferved, even after their veffels 
are emptied of the blood, and in this ftate die very 
readily, if made to {wallow the fpirit of the cherry- 
laurel, as I have obfetved feveral times. Thus is 
the firft of thefe two hypothefes proved to be falfe, 
and the fecond is by no means fufficient to explain 
‘the action of this poifon on the parts of animals, 
The fpirit of the cherry-laurel, which acs but 
feebly when applied to wounds, which is innocent 
when applied to the nerves, and which kills when 
fimply applied to the mouth and eyes, throws us 
into freth uncertainties, and fcarcely leaves room 
for conjectures. A fubftance which is a poifon in 
the ftomach, in the mouth, and in the cefophagus, 
and which isalmoft innocent when applied to wounds, 
“4a true paradox, and reiterated experiments are 
, fcarcely 
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feareely fufficient to convince us that the fat is. 
‘eal. . : 
_ The only fure confequence to be drawn from fo 
many experiments is, that an animal may have all 
the fymptoms of a nervous difeafe, without our 
being able to affure ourfelves that the nerves are 


; affected. ‘The convulfions likewife that are obfer- 


ved in animals from the diminution of the blood 


alone, or the unequal diftribution of this fluid inthe 
different parts, in the way I have demonftrated in — 


feveral parts of my different works, leave no room 


- to doubt it (2). 


_ I have only te with at prefent, that fome fkil- X 
ful phyfician, gifted with the rare talent of nice — 
obfervation, and divefted of all prejudice for hy- 


‘pothefes that want the neceflary fupport of facts 


and experiments, would find leifure to examine 
with a critical nicety this important fubjeét, which 
conflitutes at this time one of the principal branches — 
of modern medicine. Such an inveftigation may — 
at length decide with certainty, whether all the — 
Bifeales that are ftiled zervous, and which are faid — 
to originate from a change in the fyftem of nerves, “ 
have really fuch an origin; whether there are cha- 
racteriftick fymptoms, invariable and conftant, of » 


_ this {pecies of difeafes ; whether there is a certain 


criterion, a fufficiently, faithful touchftone, to aflure — 


(2) 1 This firf tra& on the cherry-laurel, and likewife, the 
treatife on the Zzcunas, were printed in the 68th volume of the 


reaeress Tranfactions. 
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us of it; and whether the greater part of thefe 
difeafes may not be caufed by the blood, or other 
vitiated humours, rather than by the nerves. Is 
the perceiving the nerves to be in fome meafure 
affected, really fufficient to characterize a nervous 
difeafe ? Can we determine a difeafe to be nervous, 
Dbecaufe feveral of its effects manifeft themfelves on 
the nerves? An affection of the nerves may very 
eafily be attached to a particular clafs of difeafes, 
and yet the nerves not be the caufe of them; ought 
we thence to fay that fuch difeafes are nervous ? We 
do not here demand fublime. and abftracted theo- 
ries, which a fingular effort of genius frequently 
gives birth to: we are in need of nice obferva- 
tions; new and well imagined experiments 3 direct © 
and ufeful inductions, drawn by a calm mind, and 
one capable of affembling and combining in the 
beft manner, the moft luminous particulars. Three 
of the moft learned phyficians of our days have by 
their writings fully fatisfied the firft of our demands ; 
we have now to defire that a fourth will at length 
finith this important work, by applying himfelf 
affiduoufly to the laft. a 


SECOND 
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SHORTLY after my return to Florence in 1780, i. 
I had an opportunity of re- -examining the effects. 

of the fpirit of cherry-laurel on different animals. : 
I therefore thought it proper to give a greater ex- 

tenfion to my experiments on this poifon, than I 
had done in England; and my labours have not al- 
togéther been without fuccefs. I have at Jeaft ™ 


_eftablifhed truths I was before ignorant of, and 


have excluded many ufelefs or falfe hypothefes, 
which might have retarded the refearches of thofe 


who may with to bufy themfelves hereafter one 


this fubject. I very juftly obferved fome time ago, 
that in diftilling the leaves of the cherry-laurel — 


without water, a fpirit was obtained capable of 
Killing ~ 
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killing animals in a very fhort fpace, although ie_ 
was given to them only in a fmall dofe. I like- 
wife obferved that if water was put on the leaves, 
the fj pirit would become altogether i innocent, and pre-_ 
ferve nothing but an acreeable flavour. But] did not 
know whether the effential oil drawn from the cherry- 
laurel by diftillation was innocent, or acted as 2, 
poifon; and whether, fuppofing it hurtful, it was 
ftill more fo than the fpirit. I likewife did not 
know whether the deadly effects of this {pirit were 
-eaufed by its having in it more or lefs of this oil 
in a diffolved ftate. It was owing to the want 
of experiments that 1 was ignorant of all thefe- 
particulars, and of many others which the authours. 
who have written, on poifons have not examined 
into. None of them, that I know of, have made 
experiments on the empyreumatical oil, and, on the. 
extraét of the cherry-laurel ; neither have J met with 
any one who has made direct experiments on the. 
greater part of the above particulars, to ferve me. 
as a guide, and yet they appear to, me neceflary tq - 
the right underftanding the nature and qualities 

of fo very fingular and attive a poifon. | 
To proceed methodically, 1 fhall give a concile, 
detail of the different productions, L have. drawn. 
from the cherry-laurel, and of the method I pur-. 
fued for that purpofe.. In diftilling the leaves in, 
the ufual way in glafs retorts, and without adding 
water, I obtained the fpiritous part, (what the. 
_ chymifts call reftified fpirit). ‘This fpirit was. tranf-_ 
Pat, fragrant, poignant to the tafte, and at the , 
bottom 
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bottom of the'receiver there was a’ certain quantity ‘ 
of a heavy, coloured, odorifétous oil, which was’ 
bitter, pungent, and burning to the tafte. I fe 
parated [this very attentively from the fpirit, after 
letting it fettlé for feveral days. I likewife em= 
| ployed the fpirit not entirely depriv ed of the oil. 
T fhall. Cail this oil, oil of the firft diftillation, and the 
pirit, fpivit of the firft diftillation. 

I took a quantity of the fpirit of the fart diftit- 
lation, and diftilled ic afrefh till there remained’ 
about one third in the retort. The fpirit came off 
more tranfparent, fragrant, and poignant, mioré’ 
bitter and pungent, than that of the firft diftillation. 


Being left in a bottle to fettle, it depofited a ibis : 


 tyanfparent, odorous, burning oil, very like in its : 
external qualities the oil of the firft diftillation. Tf 
fhall call this, oil of the fecond diftillation, and the 
{pirit, fpirit of the fecond diftillation. What re- 
mained in the retort I fhall call refidvum, or phlegm 
of the fecond diftillation. 1 prepared another phlegm 
by evaporating two thirds of the fpirit of the fet fi 
cond diftillation in the fun. : 
I mixed a quantity of the fpirit be hd fecond’ 
diftillation with the fame quantity of decrepitated | 
and well dried fpirit of fea falt. I diftilled this’ 
mixture with a flow fire, and drew off one: half : 
this was of the colour of common oil, and lefs fpi- 
rituous, pungent, and ftagrant than before. It pre- 
cipitated an oily coloured fubftance, of an earthy 
appearance, and divided into fmall grains or glo- 


bules. I continued the diftillation, and there ‘came -_ 
| off | 


cle A 


ba shige without fmell, ey not fenfbty pun- 
gent, although put on the tongue, or rubbed on 
the noftrils. I fhall call.it phlegm of the third diftil- 
lation. ‘The oil I have juft fpoken of, I thall call 
oil of the third difillation, and its {pirituous part 
which came off the firft, fpirit of the third diftilla- 
sion. Both oil and fpirit have the {mell of bitter 
almonds. : 

I drew offin the fame way the: extra of the 
leaves of the cherry-laurel, purfuing the fteps laid 
down by chymifts; and likewife prepared a good 
quantity of empyreumatical oil with freth leaves. 
After having furnifhed myfelf with all thefe pre 
parations, I began my experiments on animals, 
chufing rabbits, guineapigs, pigeons, frogs, and 
adders. I thought it neceflary to try them on ani- 
mals of different natures, fome with warm blood, 
and fome with cold, becaufe I knew by experience 
how much the action-of poifons varies. in different 
animals, and above all in the larger {pecjes of them, 
in which the economy of the various movements 
is fo HESRE. ‘ 


Spirit i Cherry. laurel of the firft di ‘Rillation, gives 
internally, 


[let this {pirit fettle for fome days to feparatethe . 
gil from it, fo that it became clear arid tranfparent. 
Tr gave a teafpoonful to-a pigeon of a middling fize, 

B which 
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which in foute minutes fell into convulfions, and — 
was for fome time not able to fupport itfelf; it 


however furvived. ! | 7 


I gave three teafpoonfuls to a {mall guincapig, 
which felt no ill effects from it. 
I gave two teafpoonfuls to a pigeon, which in @ 


minute could not fupport itfelf ; in another minute — 
it fell into ftrong convulfions, and died © on the 


third. Na 

I repeated all thefe experiments on the following 
day, on the fame animals, and the tefult of then 
was the fame. | 


As the pigeon died which fwallowed’ two tea- 


fpoonfuls of the fpirit, I withed to try it before the 


oil had funk to the bottom. In this ftate it is lefs. 
clear, more pungent, and more fragrant. The: 


want of activity in the fpirit employed above, 


We 


arifes, as will be feen, from my having left the — 


oil to precipitate for feveral days, and in reality 


that which I had eniployed in London was thick, 
and acted with far greater violence. oy 


Igave then to different animals, fuch as fabbits 


and guineapigs of a middling fize, three teafpoon- 
fuls of the fpirit in the ftate I have fpoken of, 


and the greater part of them died convulfed in a ; 


very little time: a proof that this {pirit” is much’ 
{tronger than the other. } 


s 


(Spirit — 
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Spirit of the fecond Diftillation given iateradlly. 


I gave to a fall guineapig a teafpoonful of 
this twice rectified {pirit: it died almoft in- 
ftantly. 

I made a large rabbit {wallow a fpoonful of this 
fpirit. It immediately fell, and died a fhort time 
after. 

I gave four drops to a guineapig of 4. moderate 
fize. In the very act of deglutition, a liquor of a 
yellow and green hue poured from its mouths 
This frequently happens when the fpirit is {wal- 
lowed by thefe animals, but never when they fwal+ 
low the oil: It was otherwife without complaint. 

I gave a large rabbit fix drops of this fpirit 
mixed with forty drops of waters The creature 
lay down fevera. times on its belly, feémed very 
uneafy, but did not die. 

I gave four drops to a pigeon, which expired in 
‘lefs than a minute: _ 

I gave four drops to.a frog, which in two mi- 
hutes was to appearance dead, and the parts of 
which in two more, although ftimulated, were to- 
tally without motion. — 


Phlegm of the Spirit of the fecond Diftillation. 


This Bhieden was faced spirituous or pungent, 
but was ue tran{parent: — 
Vou. Il. Sug | T gave 
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I gave it to feveral animals, fuch as pigeons, 


rabbits, and guineapigs. The pigeons to which 
I gave a teafpoonful all died: of thofe to which 
I gave only a few drops, fome had no complaint, 
fome died after a long time; and others were ony, 
conv uireals hh ene 
A few of the. very final rabbits and guineapigs 
died, others were convulfed, and others again had 
no fenfible complaint. Thofe which died, had 
{wallowed three or four teafpoonfuls. ie 
The phlegm then is lefs Meinbeg Shans tie 


ee 


Phlegm of the Spirit of the eae Difilacion, pee 
by evaporating two thirds of it im the Sun. 


_ I put about three ounces of As: Jib iit of the 
fecond diftillation in the fun to evaporate. The : 


refiduum being an ounce, was liquid, tranfparent, 
and almoft without fell : when put on the tongue 
it was ftill pungent, although much ‘lefs fo than 


before. I. gave half a teafpoonful to @ ‘pigeon, | 


which fell inftantly into violent convulfions and — 
died. Five other pigeons died in the fame way. 


Thefe experiments would lead one to fuppofe, that 
the poifon neither confifts in the fragrant nor the 
pungent quality of the cherry-laurel, fince both 
of them were fo trifing, and the animals nt een 


ftanding died fo fuddenly. 


I gave.a teafpoonful of the fame pane ‘és two. 


pigeons, both of which immediately ois 


“I gave 4 


\ 


O NA>R, On, IvS O ON 5. 163 


I gave three drops to a pigeon, without its having 
any effect, whence we may infer that this phlegm is 
alfolefs nemauctive:.t than the fpirit. 


Spirit of the fecond Difiillation applied to 1h? Mouth. 


I withed to know whether this very active and def- 
troying fpirit would kill, when fimply applied to 
‘the inner part of an animal’s mouth. 

I wetted a Bite of linen with it, andintroduced it 
into a pigeon’s beak, without the poffibility of a 
drop of the fpirit pafling i into the ftomach, or even 
the cefophagus. In thirty feconds the pigeon fell 
into convulfions, and died immediately. 

I wetted another piece of linen with it,’and kept it 
a long time inthe mouth of a middle fized guineapig, 
which was not annoyed by it. 

I repeated the famie experiment on two pigeons, 
both of which died in lefs than two minutes. 

I repeated it on two guineapigs, which continued 
free from complaint. | 

This fpirit then is capable of killing weak animals 
without touching the cefophagus or ftomach. 

, i 


Spirit of the fecond Diftitlation put on the Eeyes. 


It remained to know whether this fpirit would be 
likewife deftructive, when applied to other tender 
parts of the body. Here it occurred to me to make 


my experiments on that very fenfible organs the eye.” 
M 2 I lee 


164 iG er PAD ae AS! 


f let feveral drops of the fpirit fall on the naked ae 


of a guineapig. It fuffered feverely ; but had néi- 
ther convulfions, inflammation, nor any other fymp- 
tom of poifon. | 

I made the fame experiment on the eyes of two 
other guineapigs, and the confequence was the fame. 
IT repeated it on:the eyes of two rabbits, but al- 
though the fpirit clearly incommoded them, they 


neither died, nor were convulfed; and their eyes 


were not apparently inflamed. 
. Thefe experiments do not yet prove that the {pi- 


rit of the cherry-laurel is entirely innocent when ap— 


plied to the eyes of thefe animals, becaufe they are 
-hard to kill, and make a ftrong refiftance to the 


action of the fpirit, when it is fimply peg to the’: 


mouth. 

It is true that I covered the eyes of two-very fmalk. 
guineapigs which weighed only three ounces each, 
with the fame fpirit, and repeated the application. 


of it more than twenty times, but in vain: they had 


no. fymptom of poifon, and their eyes were free 


from inflammation, although they were very fenfible 


le pain when I applied the fpirit to them. 


But I thought it would be right to make fome 


experiments likewife on pigeons. I moiftened a 
pigeons eyes feveral times with a piece of linen wet- 
ted with the {pirit: after a fhort time it vomited re- 


peatedly, and fell on its breaft. ‘The. iris in the vi-. 


cinity of the tranfpayent cornea was a little infla- 
med, the pupil moveable, and of its natural fize. 


T let 
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J Jet fall fome drops of the fpirit on the eyes 
of another pigeon, keeping them on the part for 
‘more than two minutes; it was feized with convul- 
fions, and died in.a few inftants, without the eyes 
being inflamed. ee 

I put feveral drops of the fpirit on one of the eyes 
of a third pigeon, keeping it on for three minutes. 
The iris was much inflamed, as ‘were the eyelids in 
adegree. A fhort time after, the pigeon was feized 
with convulfions, and appeared as if dead. In a 
quarter of an hour, it recovered by degrees, and at 
length feemed quite well; however it fell afrefh into 
convulfions, appeared for a fecond time as if dead, 
and very foon after revivedagain. The iris of the eye 
to which I applied the fpirit, was as red as if it had 
been injected, the pupil was immoveable and much 
enlarged: the iris of the other eye was likewile a 
‘Tittle red, the pupil in its natural ftate. After the 
animal’s relapfe and fecond recovery, the pupil and — 
iris were in the ftate they were the firft time; but af- 
ter the third attack, from which it recovered itfelf 
perfectly, the pupil became moveable like the other, 
the inflammation of the iris was much leffened, and 
both pupils recovered their natual fize. — 

I let fall feveral drops of the fpirit into the eye of 
another pigeon, and kept them there for feveral mi- 
nutes: the creature fell into convulfions,, and could 
not fupport itfelf. The iris was inflamed; that of 
the other eye wasa little‘fo, but infinitely lefs. The 
pigeon recovered by degrees, and I then found the 
jris immoveable, enlarged and inflamed; the other 
} M 3 oo) Was 
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was moveable in the light, a little inflamed, and of its 
natural fize. ‘The pigeon fell infenfible three ‘times, 
and as often recovered. The pupils and iriffes, 
which were affected as I have defcribed, came to 
their natural ftate in a few hours, 


| Spirit of the fecond Diftillation applied to Wounds, Hs 


It was natyral to conceive that this fpirit would 


kill (ill more readily, when applied to wounds. L@ 


made large incifions in the legs ofa pigcon, andi in- 


troduced a great quaatity of 1 it, but the creature had 


~~ 


¢ 


no fymptom of complaint. _ i 


I repeated this experiment on two other pigeons, 


and the refult was the fame. 


I applied a piece of linen wet with the oe to 
the wounds of two others, and left it there feyeral _ 
minutes: the pigeons were not difordered. 
‘T withed to fee whether it would be as inattive, 
when applied to the pectoral. mufcles. Having | laid 


them bare, and wounded them in feveral places, Tt . 


immediately applied the fpirit, and fomented. them 


with linen wet, with it. . ‘Dhe pigeon. had not the | 


{malle ft complaint, 2 


On repeating this experiment on. three other Bir’ 
gcons, the event was the fame, 


J was on the point of concluding that ‘he {pirit of 


the cherry-laurel, in whatever. way itis applied to 


wounds, is neither poifonous nor mortal, although 
it is highly fo when put on the eyes, or applied ta 


the 


% 
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she mouth. The fingularity of this particular in- 
duced me to continue my experiments, and they 
convinced me that I had been deceived, 

I raifed a large portion of the fkin of a pigeon’s 
breaft, and applied about an hundred drops of the 
fpirit. A fhort time after the pigeon fell into con- 
wulfions, anddied. . | 

I laid bare the mufcles of the leg of another pi- 
geon, and wounded them in feveral places. 1 ba- 
thed the wounds repeatedly with the fpirit, and kept 
them wet with it for eight minutes. The pigeon 
did not fuffer during this interval, but two minutes 
after, fell on its breaft and died. 

I made a large opening in the fkin of a euineapig’s. 
back, and made feveral fuperficial wounds in the 
mufcles: I introduced at the opening in the fkin, a 
great quantity of the {pirit, and that repeatedly for 
feveral minutes. it was at firft flightly convulfed, 
foon after it fell on its breatt incapable of fupporting 
itfelf, and died in a very little time. 

I jaid bare the mufcles of a pigeon’s breatt, for a 
great length , and made feveral deep wounds in them. 
I applied the fpirit in fuch a way that it could not 
reach the fkin, and renewed the application to the 
wounds more than thirty tunes, keping it applied 
for at leatt twelve minutes.) It at length vomited, 
then fell.into convulfions, and died very foon after. 

It is an eftablifhed truth then, that the {pirit of 
the cherry laurel kills when it is applied to wounds, 
although it is likewife true that it acts much later 
then when applied to the eyes, and mouth, and re- 
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ceived into the ftomach, in which cafes a fmaller 
dofe is deftructive. It is very fingular, and ftill. as 
certain, that the quantity which kills an animal, a 
pigeon for example, in the latter cafes, brings on 
no fenfible complaint when it is applied to 
wounds, a 


Spirit of the third Difillation, bb 


I gave a halt a teafpoonful of this ise toa large | 


gulineapig, which did not fuffer fenfibly from it ; 
but three pigeons, to each of which I] gave fcarcely 


three drops, died; as did alfo three rabbits and. 


four guineapigs, to each of which I gave a tea- 
{poonful. A large guincapig and a large rabbit 


furvived however, after {wallowing this quantity, 


although each of them was —vilibly - Cot eros 


Spirit of the Cherry-laurel of the son Difiillation, 


made by mixing a quantity of decrepitated Sea Salt. 


vith the Spirit af the feeond POR eelet 


‘This fitit is tes bels any fmell, and is peer 


infipid. I gave not quite a teafpoonful of it to 
a pigeon, which inftantly fell into convulfions, and 
died foon after. ‘T'wo other pigeons died on fwal- 


ene a much fmaller cai ek fo that the fea. 


fale 
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fait does not feem to have changed the natural 
qualities of the {pirit. 


Phleem of the third Diftillation, with fearcely either 
fmell or tafe. 


om | pave three: drops of this phlegm to a pigeon, 


’ which did not fuffer from it, 


I gave ateafpoonful to a large guineapig; it 
fell in a momept into convulfions, but afterwards 
raifed itfelf and continued well, 

I gave the fame quantity to a guineapig of a_ 
middling fize, which felt no ill effects from it, 

I gave a teafpoonful to a very ‘aaa guineap'g, 
which continued well, 

I made.alarge guineapig {wallow a fpoonful and 
an half. It amused a Wels, foul matter, but re« 
covered, 

I gave the fame quantity to a {mall euineapig : 
it fell inftantly into convulfions, but OES after 
recovered itfelf perfectly, 

I gave a fpoonful to a pigeon, which fell 3 ime 
mediately into convulfions, and died in lefs than 
-aquarter of an hour. “i Aare 


Oil of the Cherry-laurel given internally. 
he, 


It remained for me to examine the oils of the 


cherry- laurel, and ae having affured my rfelf by 
reiterated 
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reiterated experiments, that there is no effential 
difference between them, whether they ‘are of thé’ 
firft, fecond, ot third diftillation, I did not think 
it neceflary to diftinguith them, and have therefore 
employed them indifferently. What was of the 
molt confequence to me was, to know whether 
this ojl is likewife a poilon, and if fo, whether it 
3S. ftronger or weaker than the ‘fpirit. I fhalt Sn ea 
that account relate fome of the experiments | of it 
made with it. on different animals, ‘and: which 
will fuffice to decide as ‘to its poiloaous ‘qualities, 
and to. fhow the frequent anomalifms which refult é 
frem the fame fubject. ! bee” 
| T made a large rabbit {wallow two. ave of. the’ 

ait, united with two drops of {pirit. ean a 
few feconds, flightly convulfed. 

‘Im ade a land turtle of a pound weight: Kvshtow 
about two drops of pure oil. Two outs after, it 
was, become very fecble: in fomewhat more than 
fix hours it died with all the cl haa of a t lots of 
Grritability. vt ES eR 

‘Igave a large guineapig four drops of the oil, 
from which it felt'no ill effedts) -’ &. Sia RS 

“I gave fcarcely three. drops to a pigeon, which : 
dite d in two minutes MG id 

I made a large euineapig eer haif a. tea- 
fpoonfuls It remained well for more than half an 
hour, but a frerwards fell into violent convulfions oe 
and died halt an hour after. ied: 
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{ gave a pigeon a third of a teafpoonful of this 
oil; in avery little time it could not fupport it- 
felf, and died in lefs than half an hour. 

I made a large guineapig {wallow about fix 
drops of the oil mixed with forty drops of {pring 
water. It immediately gave fymptoms of uneafi- 
nefs;) had feveral reachings to vomit ; but a fhort 
time after became well and continued fo, 

I gave a fmall, guineapig fix drops with forty 
drops of water. It was very uneafy ; but neither 
fell, was convulfed, nor died. | 

I made a frog {wallow three drops, and in two 
minutes it was quite dead ; the heart fill prefer- 
ved its motion, and the feet ftirred, on ftimulating 
the crural nerves. , 

This experiment’ was repeated on two other 
frogs with nearly the fame confequences. 

Notwithftanding the little conformity in all thefe 
experiments, we may conclude that the oil of the 
cherry-laurel isa violent poifon, and kills both 
animals with warm blood, and thofe with cold. 
We may determine it to be far lefs active than the 
fpirit, and that accidental circumftances,, and’ a 
diverfity in animals, are fufficient to prevent. its 
noxious effects. It is very firange that it kills an 
animal with cold: blood much quicker, as we have 

. feen, than one that has the blood warm, - 


Oil 
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Oil of the Cherry-laurel applied to the Mouth. ae 


fi 


_L withed to. fee whether she oil of the cherry- | 


faurel, which is a violent poifon when received 
ato the ftomach, would be fo too when only: in= 
troduced into the:mouth and palate, without enter: 
ing the ‘cefophagus.. The experiments I havelre- 


lated on the {pirit of the fecond diftillation, led 


toa fufpicion that this may be the cafe, 
Imade a piece of linen a little moift with oil, 


and introduced. it into the mouth of a very fmall 


puineapige. I prevented it from fhutting its mouth, 
to avoid the linen’s being compreffed fo as to force 
the oil into the ‘ftomach, After keeping it in this 
flate for two minutes, the animal was as well as 
before. | | ? 


t 


>. Trepeated this experiment on another {mall | 
#uiheapig, and rubbed the inner part of the mouth 


deveral times with the linen. ‘The animal foon be- — 


‘came very dull; but neither died, nor was con- 
wulfed, | 5 I n: gnetia 
~: TL repeated this experiment on two other pretty 


darge guineapigs, neither of which difcovered ‘any 


fymptom of complaint: but thefe experiments - 


are not decifive, becaufe thefe animals < re. Very: 


hard to kill, and becaufe a greater quantity of the 
oil was perhaps neceflary. I had recourfe then to 
pigeons, which are fo eatily killed. | 

) T wet 


om "POTS ONS. n73 


1 wetted a piece of linen with the oil, and intro-: 
duced it into.a pigeon’s beak, in fuch a way that 
it could not reach the ftomach or even the cefopha- 
sus, The pigeon died foon after. : 

- T repeated this experiment on four other pigeons, 
three of which died very foon. The fourth’ had 
fearcely any complaint. 

‘I think that we may conclude that the aa of the 
cherry-laurel acts as a poifon, even when it neither 
touches the cefophagus nor flomach; and. that: 
for this end it is fufficient for it to be in con- - 
tact with the inner part of the mouth. 

i he confequences of thefe experiments are en- 
sirely analogous to what we have feen above it 
making ufe of the fpirit of the cherry-laurel. 


Oil of the Cherry-laurel applied to Wounds. 


We can no lenger doubt but that thes oil of the 
cherry-laurel is a poifon, and a very violent one 
too, when taken internally.- It now remains to 
know, whether it is a poifon when applied to the 
wounded parts of an animal. Experiments alone 
ean decide this, and thofe we have already made on 
the fpirit of the fecond diftillation lead us to pre. - 
fume, that it is likewife a poifon in thefe circum- 


1 thruft a bit of wood dipped in this oil, into.a 
Pigeon’s leg, and abferving that after fifteen mi- 
nutes the creature was not difordered by’ it, I took 

it 
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it out, ‘and introduced a great deal of the oil. itito 
the wound, which was very deep; the pigeon not-) 
withftanding, neither died, nor was convulfed.. 

I made a wound in the body of a {mall cord 
towards its tail, and introduced the oil freely ; the 
tortoife was not .difordered by HG 7 
g I made a wound in a pigeon’s leg, bathing it 
feveral times with the oil, with which, put on linen, © 
Tlikewife covered the wound. The ee was 
not difordered by it. : ~~ 

_ J wounded the legs of a pigeon in feveral Hits 
and rubbed the wounds with this oil. It did Dot 
fuffer fenfibly. | Sa. 

The confequences of experiments on two me 
pigeons, three rabbits, and four euineapigs, were — 
the fame, notwithftanding that I did not {pare the | 
oil, with which I covered the wounds repeatedly, 
as I had done after wounding the mufcles of thefe 
animals. | 

- I wounded ‘the pectoral miufcles of three other 
pigeons, and covered the wounds. with’ the oil; 
neither of the pigeons were at all difordered by its 

It appears beyond a doubt, that the oil of the 
cherry-laurel, which is a potfon when fwallowed, 
has not this quality when applied to wounds, of 4 
the parts at leaft, on which I made my’ experi- — 
ments: this is quite contrary to the nature of the 
h are in- i | 


Viper’s venom and other poifons, W. 
en ap- 


-nocent when fwallowed, and. dettruétiv wl 
plied to wounds. If any thing probable can be — 
advanced to account for this difference, betwixt: — 


\ 
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the oil of the cherry-laurel, and the venom of the 
viper, I do not fee what can explain the Variety of 
a¢tion in the former, on the different parts of an ani- 
mal; this:is a very fingular circumftance, and 
what one would leaft expect. 1 muft however con- 
fefs that my experiments are not altogether deci~ 
five, although I made them on pigeons ; becaufe 
I did not employ the fame quantity of the oil, as 
I had done of the fpirit. I was in wantof this 
fubftance in the greater part of my experiments, 
and have not till now had conveniences to make it 
afreth. Notwithfianding this, it is fingular that 
what is poifonous when taken inwardly, thould be 
innocent when applied in a much greater quantity 
to wounds. 


# 


Oil dried in the Sun. 


I placed about two drachms of the oil of the 
cherry-laurel in the fun to dry, till about half was 
watted ; the refiduurn was yellow, bitter, fragrant, 
and pungent. I gave about thrée grains of this 
in weight, mixed with twenty drops of water, to a 
pigeon, which fell a moment after, was convulled 
violently, and died very foon. I repeated this ex- 
three other pigeons, and the confe- 


periment o 
re the fame. It is therefore certain, 
micrete refiduum is a ftrong poifon, and 

that 


that this 
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that the evaporating a part of it in the fun, dois tot 3 


at all deprive it of its hurtful qualities. 


The refiduum of the oil of the shéreystanitell 3 
dried in the fun, is a true refin; when precipitated 


from fpirit of wine, by the means of ye it is 


no longer poifonous. 
‘It has been feen that the conerete part of the oib 


of the cherry-laurel expofed to the fun, is a 


ftrong poifon. It does not diffolve in water, but 
is eafily and perfectly diflolved in fpirits of wine, 
It is a refinous fubftance then, which retains a de= 
leterious quality. To know whether it would ftill 
retain it, if diflolved in fpirit of wine, and preci- 


pitated by water, I threw a great quantity of difs: ° 


tilled water on this folution of it, and when it had 
funk in the form of a white farinaceous powder, I 
wathed it in feveral waters. It had fcareely pre- 
ferved any {mell, but when put on the tongue, and 
chewed,, it was ftill pungent. I gave twenty 
-grains of this fubftance, whilft ftill wet, to a 


very {mall guineapig, and as much toa pigeon; 


neither of which either died or felt any ill effects qj 


from it. 


I repeated this experiment on two other guineas 
pigs, and the event was the fame. It follows then, | 


that this refin, after being diffolved in fpirit of 


wine, and precipitated by the means of water, be= | 
comes innocent, although it preferves ina degree 


‘its {mell and pungency; and it appears that. this 
fmell which is left, together with the pungent 
and cauftick quality, is not fufficiently deleterious, 
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to kill, or produce any fenfible derangements in 
animals: | 


Extratt of the Cherry-laurels 


I made a guineapig yeaa about thirty grains 
of this extraét; it had no effeét on it. — 

I made the fame trial on a rabbit, which felt as 
little. | 

I gave about fifteen grains to a pigeon, without 
any fenfible effect. 

I repeated this experiment on two other pigeons, 
with the fame fuccefs. We may infer fron all 
thefe experiments, that the extract of the cherry- 
daurel 3 is quite innocent. 


Empyreumatical Oil: 


I made a guineapig {wallow about twenty drops 
_ of the empyreumatical oil of the cherry-laurel ; it 
vomited foon after, but fpeedily recovered itfelf, 
and continued well. : 

I gave a {mall pigeon twelve drops of this oil. 
It vomited feveral times, was very feeble, but foon 
recovered. cae 

I gave about thirty grains to a rabbit.. It vo- 
mited repeatedly, but was foon re-eftablifhed. 
°/Vou..II.. uN 1 gave 
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if pave to two pigeons twenty drops oct they 
vomited feveral times, were very weak, but nein : 
ther died nor were convulfed. | a 

Two guineapigs and three rabbits had the oy # 
vomitings, but neither of them diced nor fuffered — 

a great deal. 

We may conclude from hence, that the empy-_ 
reumatical oil of the cherry-laurel, is rather an : 
emetick, than a poifon, fince it does not ‘Kill even © 
the moft delicate animals, although exhibited to 
them in a very {trong dofe. : 

From what has hitherto been faid, the following 
facts may be deduced. 

ui, ‘That the fpirit of the cherry- laured is & a 
poifon. : 

2dly, That the oil of the cherry-laurel i iS s like- 
wife a poifon. 

3dly, That the fpirit of the chery lane almoft 
entirely deprived of its ime] and pape ee tafte, i is° 
likewife a poifon. | 

The poifonous qualities do not feem to con-_ : 
fift inthe fragrant and pungent particles, and. this ’ 
is further proved by the oil, dried, and afterwards ; 
diffolved in fpirit. of wine and precipitated. from i 
that menftruum, which is {till fragrant and pun-, * 
gent to the tafte, but is no longer a poifon, 
_ Befides, the dried. oil is a true refin, and cone 
_ tinues to be a poifon even in that flate. The de. 
leterious principle then in this refin is deftroyed 
by ok ae of wine. Dg at bt ee 
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As alittle oil and fome fragrancy remain in the 
{pirit of the cherry-laurel, even when dephleg- 
mated, the deleterious principle of this fpirit may 
be the fame with that of the oil, and that which is 
found in the refin. 

It is not befides proved, that the oil is more 
powerful and active than the fpirit. It has not 
however appeared invariably io, when given to 
animals. 

It is true that we find the fpirit of the cherry- 
laurel to be lefs a€tive than before, when it is eva- 
porated, and reduced to a third, or deprived of its 
moft fpirituous parts by diftillation; in this fate it 
has loft a good deal of its original fmell and tafte, 
which may be faid to contribute in a great meafure 
to its poifonous qualities: but on the other hand, 
after the oil has been precipitated by the {pirit of 
wine, it ftill preferves its tafte and fmell, and is 
however no poifon. 

So that after all thefe experiments, notwith ftand- 
ing that they have been greatly varied and multi- 
plied, we are ignorant in what the poifon of the 
leaves of the cherry-laurel really confifts; we are 
ignorant of the mechanical action of this poifon ; 
and we are ignorant on what part of an animal it 
aéts, when it caufes its death; we have notwith- 
ftanding learned by out experiments, and by the 
particulars we have related, many truths we had 
no previous knowledge of, and which we could 
not have divined: thus is the knowledge of man 


always accompanied by ignorance. We do not 
Peg feem 
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feem pertnitted to go beyond fimple experiment, 3 
and it is to that alone that we ought to confine © 
-ourfelves. But how many cafes are there where ? 
either experiments ate filent, or where we cannot 
fucceed in conceiving any thing decifive from | 
them ! ! 
What however defervés our principal attention 
is, the feeing that this poifon, when fimply applied — 
in a very {mall quantity to the eyes or to the’ 
inner part of the mouth, without ‘touching the 
efophagus, or being carried into the ftomach, is ~ 
capable of killing an animal in-a few inftants; © 
whilft applied in a much greater quantity to ~ 
wounds, it has fo little activity, that the weakeft — 
animals, fuch as pigeons, refift its a€tion. 
This circumftance appears to me a very parti= 7 
cular one, and deferving of a further and very nice ; 
inveftigation. I do not defpair of an opportunity — 
of returning to the fubjeét, and fhall then endea- ~ 2 
vour to give a greater certainty and extenfion to - 
my other experiments on this poifon, particularly — f 
to that of injecting the water of the cherry-laurel ~ 
into the veins of a living animal. I found it quite — 4 
¢nnocent to the few animals on whom I tried it in” 
this way in London, in fmall dofes: this is very 
different from the action of the other poifons. 
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ON SOME OTHER 


VEGETABLE SUBSTANCES. 


On the Toxicodendron. 


I WAS defirous of making a feries of experi- 
ments on the Toxicodendron, which the moft ce- 
lebrated writers have in general regarded as a very 
ftrong poifon, although fome modern naturalifts 
have not found it fo to certain animals.” But I 
was forced to abandon my enquiries into this plant 
in the very beginning, having had the misfortune 
to poifon myfelf three times fucceffively with the 
leaves of it. Thus have I dearly. paid for my 
{cepticifm and want of precaution, in becoming, 
myfelf, the fubject of my experiments. 

N 3 I began 
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- I began by exprefling the juice of the leaves ; 
| nie I made feveral animals fwallow; they neither — 
died nor fell fick, although they fwallowed a pret. _ 
ty large dofeof it. I likewife gave it in the form of — 
an extract, and this preparation had no more effeét 
than the other; the perfon indeed who gathered the 
leaves, had acomplaint which very much refembled 
aneryfipelas, particularly inthe beginning. Whilft — 
he detached the leaves from the plant, two very 
{mall drops of their milk fell on the back of his : 
hand. Three days after, two fmall dark {pots — 
_ made their appearance at the place where the milk — 
had fallen, and in three days more, his whole face, : 
eyes, and neck, began to fwell, becoming red and — 
inflamed; as did alfo his breaft, and hands. He — 
had no fever, but was neverthelefs obliged to keep © 
his bed for upwardsof fifteen days, and the epider- _ 
mis fell off by degrees in {mall portions, caufing a — 
continual troublefome fenfation, at onceof {mart and . 
itching. It feemedto me very ftrange that fo fmall 
a quantity of this milk fhould occafion fo extehfive _ 
and troublefome a complaint, and that it acted fo | 
late. Other poifons have no action when applied to 
the epidermis, at leaft none that has béén obferved, 
I was inclined to think, I muft confefs, that it was — E 
an accidental complaint, arifine from fome heen 7 
caufe. : A 
I was ftill moreconfirmed in this opinion, on ap= > 
plying a great deal of this milk to the bared tkin of — 
feveral rabbits, guineapigs, and pigeons, after ha= — 
ving made thefe animals {wallow it mixed with the 
crumb 
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crumb of bread, and after I had at length applied it 
to wounds I had ‘purpofely made in the fkin and 

mufcles. I could not ‘perceive on any of thefe trials 
| and experiments, that it created the flighteft incoh- 
venience to the animal. I was at length fully ground- 
ed in my perfuafion, on letting feveral large drops 
of this milk fall on the hands of two gardeners, who 
indeed at the end of three days had the black {pots 
T have mentioned, but were not fick. 1 was no lon- 
ger afraid to make the fame experiment on myfelf. 
Ifcarcely touched the back of my hand with a leaf 
ofthe toxicodendron which I had cut near the ftalk, 
and could with difficulty perceive the fkin to be wet at 
the place where I had applied it. 

Three days after there appeared a dark ue and 
in three days more, my whole face began to {well, 
_ particularly the eyelids and tips of the ears. 1 ex- 
perienced a terrible fmart for fifteen days, and an 
intolerable itching for fifteen more; even the hands 
fmarted and itched, above all betwixt the fingers, 
which were become red, and were covered here and 
there with finall veficles filled with a tran{parent and 
fharp humour: I had no fever, but my pulfe 
was very quick. The fkin of my face, particularly 
about the eyes and eyelids, was extended and filled 
with an aqueous fluid, and eafily retained the print of | 
any thing that touched it. The epidermis fell offin 
{mall fcales, and I felt a moft troublefome itching 
through the whole procefs of the difeafe. 

At the end of fome days, and when I thought my- 
felf perfectly recovered, I was making experiments 
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on the air of the leaves of the toxicodendron;, and 
whatever precaution I took, could not avoid touching 
fome of the leaves with my fingers; this was in the, 


parts where they had not been cut, and where there _ 


could be no fufpicion of there being any milk. Six 


days after, all the parts that had {welled the firft. F 


time, fwelleda frefh, although not fo violently, nor 


did the {welling laft fo long. My eyes and. eyelids 
however gave me a great deal of pain, and ot, well | 


the lateft. 


After an interval of pyenty. days, I fed, to a 
amine the air of fome leaves. of this plant, which tk - 
had caufed to be got ready by another perfon,. and D | 
touched 2 few of the leaves when under water. inl 
four days, my face and eyes fwelled a third rime, 4 


although not fo violently as on the two firtt. | 


It cannot be believed after this that the milk A the | 


leaves of the toxicodendron is innocent when ap plied 


to the human fkin; but on the other hand, it is Ve- ; 
ry fingular, that an atom ‘of this poifon produces i in : 
a few days fuch remarkable fym ptoms,: and in, fuch 
remote parts, whilft the juice and milk of the leaves. 


are quite inngcent to animals, as well externally. as 


internally, and even when applied to wounds, © Its 


not acting onthe two gardeners, - was certainly owing 
totheir hands being extremely callous, and I did not 


ho a el ee 
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think it proper to apply ittothe parts where the epi. 


dermis was more delicate; this firft trial was however 
fufficient to aflure me that parts which are become 


callous, refift this poifon. 


ExPeE: 


Oo NP @ Igs,O Ns. i85 


foe PERI M E.N TS, 


With the Oil of Tobacco. 


I made a fimall incifion in a pigeon’s leg, and 
applied to it the oil of tobacco, In two minutes 
it loft the ufe of its foot. ae 

I repeated this experiment on another pigeon, 
and the event was exactly the fame. 

I made a {mall wound in the pectoral mufcles of 
a pigeon, and applied to it the oil of tobacco; in’ 
three minutes the animal could no longer fupport 
| ‘jtfelf on its left foot. 

This experiment repeated on enna! pigeon, 
ended in the fame way. 

T introduced into the pectoral mufcles of a pi- 
geon a fimall bit of wood cov ered with the oil of 
tobacco 5 ; the pigeon in a few feconds fell infen- 
fible.: 

“Two other pigeons, to the mufcles of which I 
applied the oil of tobacco, vomited feveral times, 
all that they had eaten. 

Two others with empty ftomachs, treated as 
above, made all poffible efforts to vomit. 

I obferved the vomiting to be the moft conftant 
effect of this oil, and that the lofs of motion in 
the lower part of the extremity to which it was 
| applied 
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applied was merely accidental. Not one of the 
animals to which I applied the tobacco died. | 


Confiderations on the Nerves in Difeafes. 


Let me be permitted to object for the laft time, 


to the too great readinefs in the modern practice 
of phyfick, of having recourfe to the nerves, to 
explain the greateft part of the difeafes incident 
to the human body. The ancients had {carcely an 


adea of this fource of fo many difeafes, to which 


fome of our mot modern writers have even. be- 


lieved that the whole of them fhould without any, 


exception be attributed. : 
My doubts only relate to the too great extenfion 


that has been given to the funétions of the nerves, © 


in thedifeafes of the human body; and J flatter my- 
felf that my arguments may make fome impreffion 
on thofe who do not fuffer themfelves to be carried 


away by hypothefes which have moft frequently been 


adopted, merely becaufe they have never been fuf- 
ficiently examined 


Hoffman in the third volume of his Medicina rati- 


_ onalis, afferts that all the difeafes of the human bo- 
dy arenervous: and amongft the more modern wri- 
ters, Mufgraye, a earned Englifh phyfician, -has 
fupported the fame opinion. The moft moderate of 


the recent authors who have written on thefe difea~ | 


fes, have each according to his particular fancy or 


| ; fyftem 
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fyftem, either diminifhed or {welled the catalogue | 
of them, and it is Very curious to obferve that fome 
take the fame pains to exclude feveral difeafes from 
this number, which others do to prove them to be 
nervous. ; se 
But I mutt firft eftablifh fome truths, which will 
ferve to make me better underftood in a matter in 
which there is fo much confufion and obfcurity. 
There is no organ in the living body, which may 
not be difordered by internal and external caufes, 
and afterwards give rife to fome difeafe. Hippo- 
crates and the other phyficians of antiquity were well | 
perfuaded that if any part of the human frame were 
difordered, it might diforder another part in confe- 
quence; but they did not on that account believe in 
the confenfus nervorum, nor in the nervous difeafes 
of the moderns, of which we have made mention in 
this work. Hippocrates was not ignorant of the 
power of affections of the mind on man, and how 
many diforders and changes they are capable of cau- 
fing in the animal economy ; all this I do not to deny, 
and thefe are not the nervous difeafesnow under ex- 
amination. Befides, the nerves, as every one knows, 
are the inftruments of motion and fenfation if ani- 
mals, and it is on them that the moft noble functi- 
ons, and thofe the moft neceflary to lite, depend. 
It cannot then be doubted but that many difeafes are’ 
nervous, and that the nerves are inimany cafes the 
fource of very great derangements. But if this can- 
not be doubted, let me afk phyficians what are the 


certain fymptoms by which to diftinguifh a difeafe 
purely 


. 
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purely nervous; let me afk why it may: not be fims 
ply a difeafe caufed by the groffeft humours, and 


how they contrive to know that the nerves are imme-_ 
diately attacked in the derangements of the animal 


economy, which they with to attribute entirely to 
them. I do not take upon me the phyfician, but I 


haye heard feveral very fkilful ones fay, thatthe fymp- * 


toms of nervous difeafes are for the moft pat equi- 
‘Wacal and deceptious. fp 
The moderns have formed a clafs of motions, and 


of fympathetick difeafes, availing themfelves of the 


motions of {neezing and of the iris.. We know 
that the famous anatomift Meckel, thought that he 


explained fneezing, by the thocks fuftained by the ! 
olfactory nerves, which proceed from the optick — 


nerve, which arifes from the mawillaris fuperior, 
from which is derived another nerve, which in 
conjunction with a branch of the fixth pair, forms 


the intercoftal. Meckel, then, afferts that the fhocks - 
fuftained by the olfactory nerves, ought neceflarily 
to communicate themfelves to’ the whole of the 
“intercoftal nerve, from thence confequently to the 


phrenick, and to all the mufcles of the neck, back, 
and loins. In fact, true fympathetick. motions 
fhould be. the confequence of mechanical fhocks 


fuftained by all the nerves, and by the communi- » 
cation of their organs, and it is thus that the bef 


phyfiologifts have confidered it; but thefe two mo- 
| tions of fneezing and of the iris, are purely volun- 
- tary 


~ 
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tary (a4), not organical, nor fympathetically  ner- 
vous, and are not produced by external fhocks, as 
anatomifts in general have hitherto believed. It 
will fuffice to read on this fubject, my work ow the 
motions of the iris (b), to be perfuaded of it, Ar 
Jeaft I think I have produced both evidence and 
demonftration on this very obfcure fubje&. 
Befides, thefe pretended nervous {ympathies are 
fupported on a principle, the falfity of which has 
been demonftrated by experiment: if you irtitate 


a nerve, you communicate its’ motion to ithe 


branches it throws out above the part ftimulated 
and it is on this account that the great Haller, when 
he became a more fkillful anatomift, and a nicer 
 biphtil either doubts, or openly denies the pre- 
“tended nervous fympathies he admitted in his youth. 
Undoubtedly no one will fay that thefe motions are 
nervous and fympathetick, becaufethe mind in pro- 
ducing them, employs the nerves, which are the 
organs of motion and fenfation. This is not the 
opinion of Meckel, nor of thofe who explain thefe 
motions in Biray. different from mine. | 
There are phyficians who account for al] siete 
nervous difeafes, by fuppofing that the nerves are 
become hard, dry, and tough: others on the con- 
trary, believe them flaccid and relaxed in thefe 


cafes. ‘I have always found,” fays the great 


(a) The fenfe in which the authour withes the word voluntary 


to be underftood, may be feen in the work cited below. 


we Printed at Lucca. 
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Boerhaave, ‘* that however eafy it may be to ima<« = * 
‘“oine a caufe for a difeafe in explaining it, it is” Rs 


“ afterwards as difficult to prove that this caufe is 
<‘ real, and to be fully perfuaded of it.” : 

Let not thofe who favour the fyftem of nervous 
difeafes, object that the nerves accelerate and re- 
tard the motion of the blood in a thoufand cafes, 
as is feen in fear, pleafure, and in fo many other 
conditions. It is true that we cannot deny but 
that, after thefe affections of the principle of fenfa- 
tion take place, we obferve changes and move-. 
ments in the living body, which were not obferved 
before; but this is not fufficient to affure us that 
thefe changes are brought about by the nerves 
alone, and that they aét immediately on the blood 
veffels. The celebrated Haller, completely fkilled 


in anatomy, was of opinion, as is feen in his excel- 


ent treatife, ‘‘ De Imperio Nervorum in Arterias,” 
that thefe veffels were bound by nervous rings, 
with which he found the arteries provided in feve- 
ral places. But as he was alfo a great experimen- 
ter, as well as an excellent anatomift, he foon 
abandoned this hypothefis, which is contraditted by 
occular demonftration.. A nerve, in whatever way 
‘tis ftimulated, is not feen to contract, even with a 
microfcope, and the minuteft blood veffels are not_ 
obferved to fhrink or ofcillate when irritated by a 
mechanical ftimulus; neither does anatomy con- 


“wince us that there are nervous and mufcular 


fibres in thefe minute veffels, which therefore feem: 
: ae to 
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to be deftitute of all the inftruments of animal 
motion. 

_ Befides, we frequently fee perfons violently con- 
vulfed, without fever, or any fenfible change in the 
pulfe: it is true that the contrary is fometimes 
obferved, but phyfiologifts know that in convul-, 
fions, the motion of the blood may be accelerated 
by the contraction of the mufcles that force it from 
the veins into the heart. The celebrated Spalau- 
zani has obferved, that the fpinal marrow of frogs 
may be irritated, without accelerating the motion 
of the blood in the mefenterick veflels of thefe ani- 
mals. I have tried this experiment on feveral other 
{pecies’ of animals, both with cold and warm 
blood, and have always found the event to be the 
fame ; fo that the nerves appear to have no imme- 
diate action either on the veins or arteries, not- 
withftanding it is true that the paffions of the 
mind excite very violent diforders in the animal 
economy. 

The derangements I have mentioned, ei 3 if 


is true, after ¢ertain fenfations have taken place in 


the animal; but this does not prove them to be 


derived from the nerves, and that the nerves have 
an immediate action on the organs that are in thefe 
cafes difordered. It is likewife true, that the fol- 
lowers of Stahl, withing to eftablith a general prin- 
ciple which might be applied to all the motions of 
the living machine, as well in health as in fick- 


nefs, have had recourfe to the mind, as the prime 


_ mover of the whole animal economy: I do not 


3 pretend 
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pretend to combat the exiftence of the nervous 


difeafes in Stahl’s hypothefis, according to. which 


all the animal motions are to be regarded as purely 4 


‘nervous, and all the derangements excited in any 
way whatever in the animal economy, as nervous 


difeafes. Nervous complaints are the immediate 


confequence of fhocks which the nerves may have 
fuftained, or of extraordinary affections excited im 
the principle of fenfation; and I here principally 


confider the firft clafs of thefe difeafes. We fee 


indeed that Boerhaave admits of nervous difeafes, 
although he afterwards taxes Stahl’s fyftem with 
falfehood. Haller himfelf is of the fame opinion ; 
and the two moft modern authours who have writ- 
ten on nervous complaints, De la Roche and Til- 


fot, do not hefitate even to reje&t the more rational 
fyftem of the learned Englith phyfician, Whytt, 


on the principle of animal motion, and both of 
them notwithftanding give a greater or leffer fup- 
port and extenfion to nervous dileafes. sit 

In a word, I do not believe any one will affert, 
that any motion whatever, any accidental and fe- 


condary derangement, is a true nervous difeafe, 
becaufe it fucceeds to a fenfation excited in the 


mind. In this cafe it muft likewife be faid, that — 


the agitations which are caufed by fear, pleafure, 
and grief, are nervous difeafes: thus, for example, 
a laborious and painful refpiration, which renders 
the dilatation of the thorax neceflary, will be a 


v 


nervous difeafe, notwithfanding there is no affec- 


tion of the nerves in this cafe, and that the phyfi- _ 
cian 
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cian would not certainly feek to apply a remedy 

to an organ, which was not abfolutely injured. 

I have pointed out in feveral parts of this work, 
that there are poifons, which when applied imme- 
diately to the nerves, do not occafion any complaint 
in a living animal. I have likewife pointed out 
that thefe poifons when introduced into the blood, 
without touching any folid part, fuddenly bring 
on violent convulfions; and the moft decided fymp- 
toms of what are believed to be nervous affections. 
‘Laftly, I have fhown, that when the wounds of 
animals are envenomed with thefe poifonous fub- 
ftances, the animals are feized with all the fymp- 
toms of nervous complaints. 

On another hand,.I have already made it appear, 
that convulfions may be excited in animals, with- 
out the nervous fyftem being in the leaft affected, 
and that the want: of an equilibrium in the ftrength 
and in the humours, is fufficient to produce the 
moft violent convulfions in the mufcles (a). 

Here are then all the fymptoms of nervous dif- 
eafes, without the nerves having any fhare in them ; 
and we fee at the fame time, that thefe contractions 
are excited even when the caufes of them only 
feem to act on the humours of the animal, and 
whilft thefe caufes are found innocent and inef- 
fectual to the nerves, in whatever way they are 
applied tothem. It is not fufficient then to fee 


(a) See the firft part of my work on the motions of the iris, 
quoted above. 
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low. This is a general law for all the mufeles and» 
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nerves, in all animals, and admits of ne exception, 


tainty in thefe animals than in thofe with warm © 
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all thefe fymptoms, to enable us to pronounce 
with certainty, that the difeafe is purely nervous. - 


But thereiis an argument which feems to. leave : 
no refuge to the moft prejudiced and. moft obitinate: — 
fkeptick. . Ve is obferved in regard to the motions, _ 
as well involuntary as {pontaneous, which are. 
wrought by the nerves, that if you ftimulate the 
“nerves which are carried to the organs ‘of thefe:mo-- 
tions, the latter will conftantly and neceflarily fols 4 
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It becomes then a certain law, a fure principle, 
and on infallible criterion of the bie of. thele) ; 
motions. — eh 4:0)"3) ; 

The; heart, of all others, is the organ Girt “ 
fected: in the paffions of the: mind and in nervous“ 
affections ; and it is on this firft change, that a. 
number of others which accompany it depends, 
Let the breaft of an animal with cold blood be 


opened, (this experiment is fubjeét. to. lefs. uncer- 


— 
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blood, on whom the effect is however the fame,). 
and let the nerves that are fent to. the- heart be 4 
ftimulated, in any way whatever; it will not on + 
this. account quicken its contraétions.. Lf wiis; ang 4 
Motion, nor will recover its motions if it is at Tepe 
although it is fill ina fate. of contra@ting on. the 


_ leaft ftimulus offeredto its: fibres, It is in vain that” 


long pins are introduced into the vertebral canal, ( ; 
and that the fpinal marrow and brain are mangled, 
the. heart cgntinues ftill-infenfible, The” nerves 
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then which are Bac to as heart, are in no way the 


organs of motion inthis mutcle, although they are 
certainly fo in all the others. They can therefore 
never caufe any fenfible change, however the ani- 
mal may be affecied.. The experiment is certain, 


- and the confequences of it direct (a), and it would 


be a downright contradiction, that the motions ofthe 
heart fhould be brought about by the nerves, whilft 
the latter are not capable of exciting thefe motions, 
as has been experimentally demonftrated. 

Tt cannot then be advanced with certainty that 
the changes in the heart which ufually accompany 
the afections of the mind, are wrought by the im- 
mediate channel of the nerves, and not otherwife ; 
and the only inference which an unbiaffed philofo- 


-pher can draw from all that we have faid is, that 


We are ignorant through what medium, and by 


what mechanifin, the affections of the mind influ- 
ence the heart, | 


It may perhaps be faid that the /eajitive principle 
in the animal may make certain impreffions on the 
nerves, which mechanical ftimuli cannot imitate; 
but this fuppofition is contradicted by daily experi- 


-ence, fince the leaft ftimulus to a very {mall nerve at 


the extremity of a mufcle, is fufficient to give it 
motion: this is a demonftrated truth which has ne- 
ver been contradicted by obfervation. 


# 


(a) This important truth has heen demonftrated by the author 
in his treatife on Animal Phyficks, Volume. 1 RL Ps g2. publifh- 
ed in Italian in Florence Bt t79hs 
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It may be oppofed that the experiment of the im- 


mobility of the heart to the fhocks that are givento ~ 
the nerves, is contradiéted by feveral of the moft 


famous naturalifts: there isno other reply to this 
than the recurring to experiment. Any one in 


doubt, may eafily fatisfy himfelf by taking a frog 
and, after opening its breaft and cutting off its head, 


wait till the heart is ftill, or moves but flowly, to 


render the experiment more decifive, andthen thruft 


a pin deep into the fpinal marrow: he will foon fee 
the event, Care muft be taken not to leave the frog 
to itfelf, but to fecure the feet well, otherwife there 
will be arifk, amidft the violent convulfions that 


will be excited in all the other mufcles, that the 
heart itfelf may be agitated, and caufed to move in 
quite another way than by the action of the nerves. | 


This is undoubtedly what has deceived fo many good 


anatomifts, who have believed that this motion was: 


occafioned immediately by the nerves. I refer my 
readers to the experiments related on this fubject, 
in the work cited < above. 

lt is in my opinion then, a matter demonftrated. 
by the fulleft evidence, that no motion of the heart 
can be in any cafe brought about by the medium of 
the nerves, although the heart is, of all the mufcu- 


lar organs, the moft fufceptible to the affections of 


the mind. Some grounds may after this be permitted 
me for doubting that whilft the motions of the heart 
are never influenced by the nerves, thofe of the other. 
mufcles are invariably caufed by thers immediate 
action, 
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A thoufarid like arguments may be brought in fa- 
vour of the hypothefis of the nerves; but they are all. 
indirect, and only prove that a fenfation in a living 
animal, is followed by a motion in its body: this is 
not yet fuffcient to demonftrate that the effect has 
been immediately produced by the action of the 
nerves. Fear retards or quickens the motion of the 
heart ; and yet, as has been feen, the nerves have no 
imm@éediate action on that organ, notwithftanding it 
be true that this change is the confequence of a 
fenfation. 

The learned tranflator in French, (a) of the new 
edition of Whytt’s Englith publication on nervous ~— 
difeafes, introduced in the 151ft page of the firft vo- 
lume, anote againft his author, which feems to me 
fo very appofite to the prefent fubjeét, that I give it 
entire. Whytt had maintained that hyfterical dif- 
eafes, (or rather their fymptoms) and the hypochon- 
driacal difeafes of men, were in effect the fame; and 
that both of them were fimply nervous, The tranf-. 
lator obferves in his note that ‘‘ this is a fure me- 
** thod to confound and perplex.” Fie adds that 
the fymptoms Whytt has related, are effects 
which in a greater or lefs degree are common to 
“* all difeafes. There is not any one in which the 
‘* nerves are not affected ; but the bufinefs of a 
phyfician confifts in. knowing, as well as he can, 
“* the caufe of the difeafe. It is certain then, that 
“< three fourths of the difeafes of women have their 
origin in the matrix. The ancients were therefore 


cé 
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(a) The tranflation was printed at Paris in 1777. 
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‘© not miftaken when they beftowed the epithet’ of 
‘‘hyfterical, on thofe difeafes in women in which. 


aa ee 
a ape 


‘¢ the nerves difplay the greateft number of yEnpe ae 


°* toms.” 
Several. fubftances are FASE ae in the Maen 1a 


Medica, as nervines, becaufe they are fuppofed to! 
have a benign influence on the nerves. For my. 


part, I believe it would be very difficult to prove’ 
clearly, that a remedy has an immediate action on | 
the nerves, and not on the other patts of the body. 
I do not mean however to fpeak here, of certain 


fubftances which, being capable of diffolving, cor- 


roding, and gnawing the nerves, have affuredly a 
true immediate action on them. It is true, that _ : 
{pirituous fubftances applied to the noftrils, 


feem to at inflantly on the-nerves, and in avery. 


different way; but it muft be confidered, that they 


not only caufe a fimple mechanical percutfiion on 
the pituitous membrane, but excite a particular: 
fenfation in the animal organization... The natural 
light of the fun, in whatever way, it is applied to 
the body, is quite innocent, and.is not felt by it ; 
but meeting in fudden contact with the “eyes, 
may make fuch an impreffion on them, as to caufe 
a violent pain, and even tears. The eye alone is’ 


fufceptible of the impreffions of light, and the 


other parts, although endowed with {enfation and: 
life, are infenfible to it. The difficulty then I have 


juft- mentioned, only proves that a ftronger pereuf- 7 


fion on a determined organ, excites a flronger and, 


quicker fenfation in the animal machine, than a _ 


weaker 
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weaker one, which is altogether natural, and argues 
nothing in favour of the hypothefis of the nerves. 

But whovcan affure us that the particles of {cents 
may not penetrate, even in afew inftants, through 
a quite porous body; filled with canals and fluids 
inceflantly: in motion? 

I know it is commonly believed that opium pro- 
duces effects, when introduced into the ftomach, 
which are not obferved, when it is applied to the 
other parts of the'body: But who again will here 
affure us; fuppofing it an inconteftible fact, that. 
certain juices which are only found in the ftomach, 
are not requifite to detach the moft active parts of 
this fubftance, and that this vifcus does not contain | 
very fine veffels or ‘porofities, proper to receive 
them, which are not’ found ‘elfewhere? I am not 
ignorant of its having been afferted, that opium, 
when it is immediately applied to the nerves, pro- 
duces a palfy of the mufcles: but I recollect to 
have feen fome. years ago, a diforder of this kind 
clearly occafiohted by the fpirit of wine in which I 
diffolved the opium, fince it did not enfuie when I, 
tried it diffolved in water: This circumftance ap- 
pears to me fo interefting, that I fhall not fail to 
‘repeat the experiment at my leifure, particularly 
as the authority of Monro, who has found the 
contrary, may be. oppofed to mine. 

- There are in the living body paflages we are 
yet ignorant of, unknown powers, and latent prin- 
ciples. We feé the neceffity of admitting them, 


but we are ignorant of their nature and mecha- 
' O 4 OSs nifm. 
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nifm. If it is a misfortune to be in the dark as to 


atruth, it is a fill greater one to fubferibe to.an 
errour. We do not attempt to draw erroneous 
confequences from things we are ignorant of; 


but a miftake neceflarily leads us into many others. 
It is much, better then to be sg of va truth, 
than to admit an errour. t “e 

I have frequently, in many parts of Big. pati 
{poken of the influence of the nerves in ieee. 
I have faid too little on this fubjeét, in proportion 
to its importance, and certainly a great deal too 
much in a work that has quite another objeét in 


view; but I could not refift the evidence my ex- 


‘periments held out to me. ‘They have led me, in 
{pite of myfelf, to make fome aPBHCACD to. cer 
tain phenomena in the animal economy. | 


I do not pretend here to undeceive thofe who. 


are prejudiced in favour of a principle which {up- 


plies all the wants of a fyftem of medicine, witha ~ 


readinefs proportioned to the uncertainty and ob-. 


{curity of that fyftem; and I am not to learn that 
it is a great help to thofe who. profefs it. The 
character of obf{cure and indeterminate hypothefes 
is, that they adapt themfelves to every thing, be- 
caufe they are capable of being modified accord- 


ang +to particular cafes ; but this is exactly what 


ought to make them fufpected. 
I ought however to make an exception here i In 


favour of feveral very fkilful phyficians, who. have | 


frankly acknowledged that my experiments render 


the nature of nervous difeafes in general very ful. 


A pected. 
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pected. I thall felect from the names of many 
others, that of the celebrated English phyfician Sir 
Robert Pringle, who told me that he had never too 
great a belief in nervous difeafes, and that for the 
future he fhould have lefs faith in them than 
ever. | 
I repeat that I will not deny, as the great Albi- 
nus has done, but that the nerves may in general 
be the organs of fenfation, or of motion, in ani- 
mals: this would be going too far; but it may 
be doubted that all the motions we obferve in ani- 
mals depend immediately on the nerves, and that 
the fubftances which have excited them, as has 
been pretended of the venom of the viper, the 
ticunas, and the cherry-laurel (to oppofe the action 
of which all my reflections ultimately tend) have 
immediately acted on the nervous fyflem. Neither 
can it be denied, but that when the principle of 
fenfation is affected, a thoufand diforders in the 
animal economy enfue, any more than it can be 
affirmed that the nerves can‘ be acted on with im- 
punity ; but it does not yet follow :from this, that 
all the difeafes commonly afcribed to the nerves, 
are owing to the nerves alone; that they may nat 
rather depend on the humours; that both medi- 
“cines and poifons act immediately on the nerves ; 
and laftly, that the nerves (it is to this that I prin- 
_cipally confine myfelf) have an immediate action 
on the other folids. 

Irritability feems independent of fenfation in an 
animal; and there is befides nothing atch ink 
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moattrates that the mufcles are only capable of 
moving by the a@tion of the nerves: The prin- 


ciple of fenfation and the nerves, may have agrees 
ments with the blood and other humours, which 


we are yet ignorant of, and thefe humours, ‘more 


or lefs changed, may exert their influence againft — 


the folid parts of an animal. It is permitted to 
fuppofe every thing, rather than to refifta dire& 
and luminous experiment. It is permitted,’ when 
we are about to eftablifh a truth, to imagine a 
new conftruction of parts and of organs, and to 


furmife new agreements. But to invent a new 
conftruétion, and to admit unknown agreements, 


in fupporting an hypothefis, is building the en: 
chanted palaces of Ariofto, for the Bees ie of 
Roger and Alcine. me ‘ 


EXPERIS. 


a 


ON: POTSONS. 293 
Bex PER YT MEN TS 


Mabe AT LONDON IN- 197 “9 AND tikes 


On the Reproduttion of the Nerves. 


T HE knowledge Thad acquiredjof the] true ftruc- 
ture of the nerves, and of the primitive cylinders - 
of which thefe organs are formed, as will be feen 
' in the following treatife, made me defirous of. ap- 
plying this knowledge to the animal economy. 
During my ftay in London, I did not fail to exa- 
mine the mufeum of the celebrated Dr. Hunter. 
Mr. Cruikfhanks, a young man; very promifing in 
the feience of anatomy, and diffe€tor to the Doc- 
tor, there fhowed me a elafs, in which he told me 
was preferved a-reproduction of a dog’s nerve, one 
of the eighth. pair; which he had: cute. Phe cir- 
-cumftance appeared to me altogether ‘new, and 
deferving the utmoft attention. : 
4 


4 
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He added, that the nerve had been cut in the | 
living animal, and that he had removed a por- | 


tion about an inch in length; and indeed, for the 


{pace of about an inch, if appeared very different - 
from what it was in all the other parts. It was’ 


much enlarged, quite irregular and uneven, and 
- feemed formed of a different fubftance from the 
wrath, 

On feeing this preparation of Mr. Cruikthanks’, 
I had two°reafons for doubting the truth of the 
fact. One was, that I had never obferved in any 


one of the experiments I] made at Paris on the ve- — 
nom of the viper, a true reunion of parts in the — 
fciatick nerves, which I had fo often cut. The — 


Other, that in the nerve in queftion, there might 
very well be a reunion of one part to the other, 
but not a true: reproduction of the two extremi- 
ties, fo as to form a fingle nerve as it was be- 
fore. 


Thefe fufpicions made me defirous of a particular . 


converiation with Mr. Cruikthanks, during which 


dafked him, amongft other things, what was Dr. — 


Hunter’s opinion on the fubjeét. He told me in- 


genuoufly, that the Dodtor ‘did not perceive a real _ 


reproduction of the nerve in thefe pene 


— 


and fufpected very ftrongly, from the great’ dif- 


ference betwixt the external ftru€ture of the part 
cut, and that of the other parts, that it was not the 


cafe. I then underftood from Mr. Cruikthanks, - 


that he had at different times, in the fpace of — 


eighteen or twenty days, divided the two nerves 


of 
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of the eighth pair, and the two intercoftal ones, in 
the fame animal, and that they all feemed to be 
equally reproduced. — 

It is beyond a doubt, that the cut extremities | 
of the eighth pair, and of the intercoftal nerves, 
are capable of reuniting, although a part of them 
be taken away, and Mr. Cruikfhanks’ excellent ex- 
periments demonftrate it in fuch a way, that it 
eannot be doubted a moment; but it is not yet 
certain that thefe nerves return to their prior ftate, 
by forming a continuance of a true nervous and 
medullary fubftance, and continue to perform their 
ufual functions. This abfolutely remains to be 
proved. It is true, that a continuance of life in 
the animal, after the nerves have been cut, as well 
-as there being no fenfible change in the operations 
ef the heart, leads one to fufpect that the eighth 
pair of nerves has been truly and full reintegrated ; 
but as it has not been yet proved that the nerves 
are abfolutely neceflary to the motion of the heart, 
and as it is known that this vifcus receives nerves 
from other parts, it is to be doubted, whether this 
ought to be regarded as a true renewal of the 
nerves, or fhould be only deemed a fimple union 
of parts, brought about by the means and inter- 
_pofition of an heterogene fubftance, compofed of 
the cellular membrane. My obfervations on the 
firucture of the nerves enabled me to afcertain 
with certainty, whether they are really reproduced 
or not, and this has engaged me to make feveral 
€xperiments on the fubject. I preferred rabbits, 

as 
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as the moft convenient for fuch trials, and, eafily 


to be procured. I deftined a great number for 


the cutting out the fciatick and crural nerves, 


many others for that of the eighth pair, and fome — 


for that of the intercottal and eighth ‘pair to- 


gether... 


In fix rabbits, I ‘inti cut the right feiatick | 
nerve; and removed a portion of about fix or — 


eight lines in length, in fix others. Some of them ~ 
lived eighteen or twenty days, and others died in © 


the {pace of four or fix. Others lived fo as to en- 
able me to examine the nerves I hie cut, at the 
end of thirty days or more. 


I could not perceive the fmalleft appearance in 


apy of thefe animals, of a nervous reproduction. 
In all of them the extremities were as {mooth and 


even as when I -firft cut them. The nerves were | 
in every part white, and neither thickened nor uns 


even. Jaa word; I had the fulleft affurances that 
in the animals 1 had employed, there was. NO res 


production of the nerves. 
I muft obferve here, that I might ee have 


been deceived in two particular cafes, had it not — 


Been for the «knowledge I had acquired of the 


firucture of the nerves and mufcles. In one of © 


thefe I had fimply cut the {ciatick nerve, in the 


other-I had removed a portion of it of about fix — 


lines in length. ‘In both I could not difcover the 


two extremities of the nerves, and I found them — 


perfectly covered and bound together with a fub- — 


ftance partly cell agae ang partly fiethy.. What wasyery — 


fingular, 


4 ; : ‘ 


| 
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fingular, the more I removed. this fubftance with 
a {calpel, the more the union and reproduction of 
the nerves feemed to be really brought le 


But the microfcope foon freed me from this faf- 


picion, and I at length found that this fubfiarice 
was not formed of the primitive nervous cylinders 
of which | fhall fpeak i in the enfuing treatile, lbut 
of a cellular membrane, and of primitive fleilhy 
cylinders. | | 

The obfervation of théfe latter particulars m: ide 
“me fufpect that the intercoftal nerve and that of 


} 


the eighth pair, had only prefented an apparent tes 


production, becaufe in all the cafes where I had : cut 
the fciatick and crural nerves, there was not the 
{malleft appearance of a reunion or reproduction . 
of the parts» | | | 

1 s.trne that the pou Gant reftleffnefs of the ani- 
mal may prevent a reunion of the divided nerves 


in thefe cafes; but the two extremities of them 
fhould at leaft appear alittle changed and rounded, 
as happens in all the parts where there is a repro- 
duction, er reunion, after their being cut. 

But it fill belongs to experiment to decide ; 
and we muft not form conjectures where that can 
_ be recurred to, : 

_ I cut one of the eighth pair of nerves in a dozen 
rabbits, and in a dozen others removeda portion mf it 
of fix to eight lines and more in length ; in thefe latt 
J alfo removed an equal portion of the intercostal 
nerve... One of the firft died in four days, two of 
the fecond in three, and a third in eight. Thofe 

sy which | 
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waich Grviveas had no perceptible complaints, &. 
and ate as ufual a fhort time after the operation, — t 
In fome of thefe rabbits, lL. -euryat the end of * 
twenty-five days the other nerve of the eighth pair, 
and in fome ‘others removed a portion, as well 
of the nerve of the eighth pair as of the intercof- a 
tal." OF fix of thefe laft, three died in a, few. 
days. e 
‘This is not the place to give a detail of all E 
“oberved in thefe animals; 1 fhall for the prefent 
content myfelf with relating a few general obferva- 
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tions. | 
in two of them [ could obferve no By! he in heh 
divided nerves, although I examined one at the 
end of cighteen days, and the other at the end of — 
twinty-feven. In a third I obferved that the: cut 
extremities of the nerve had changed their fhape and » 
cobur, but there was no true reunion, nor aapeet 


oS ase . 


co 


neivous reproduction. 

dna fourth, which’ died twenty-three days. ire 
the operation, the extremities of the nerves were a 
- little elongated in a conical fhape, but were not 
united : there was indeed a flat membrane betwixt 
the ends of the nerves, which united them imper-_ 
fedily. In all the others where the nerves oe ee 
been fimply cut, the parts feemed to be united, 
had changed their colour, and were thickened, 
7 The} were iy gencral covered with a cellular mem- 
brant, enlar ged, and a little red, 

As to the nerves of which I had removed a part, 
thet was'a reunion which likewife feered to be- 4 

cated 


a 
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eauifed by a cellular fubftance much {welled,, un- 
equal, and full of blood veffels; The cut extre- 
mities of the nerves were whiter than in any other 
part. ) . 

I fought for the {piral formof the nerves in thefe 
reproduced. and unequal! parts, and although I 
thought I diftinguithed ina greatetor lefs degree, in 
more than one, the white fpires or bands (a), I 
could not however diftinguith:them from oné extte- 
mity of the nerve to the other, fo that I was uncer- 
tath whether the part'réproduced was not rather cel- 
lularthan nervous; neither’could I affure myfelf by 
‘cutting the cellular membrane, a. part of which I 
likewile removed, whether the primitive nervous 
eylinders really pafled from one. part of the nerve to 
the other, although I faw them extended through 
this reproduced cellular membrane. I confefs that 
Thad not all the conveniences neceflary to render me 
certain in fo important an enquiry, and which I 
found at the fame time a very difficult oné. 

All that Ican fay with certainty is; that the: cut 
ends of the nerves are prolonged, that they alter: 
their fhape and colour, and that they are united by 
a fubftance betwixt them, which is a prolongatiom 
of the cellular membrane itfelf belonging to the two 
cut parts of the nerves. The winding cylinders and> 
blood veflels pafs from one part to the other, and: 

(2) It will be féen in the following: tréeatife, what this fpi- 
tal thape or thefe white bands are; of which. mention is here 


made.. 
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there is an union of the whole, as if the cellular coat: — 
of the nerves, which is much thicker and more 


unequal than in the reft ofthe nerve, was quite 
entire, 

The difficulty of eftablifhing by sthtnedtiard and. 
ocular demonftration, whether in the above cafes 
the nerves are really reproduced, or are fimply faf- 


‘tened together by a cellular membrane, made me ~ 


redouble my attention, and Hythe. my experi- . 


ments. 


I do not think I am wrong in advancing at thisal 
time, as a certainty, that a like reproduction of the © 
nerves may take place; although it cannot be al. — 
ways demonftratively proved, and perhaps is-not — 


| always brought about, although the nerves feem to 


be reunited, and reproduced. 


I can fay to a certainty that I obfervec i it in two par+ — 


ticular cafes, and in one of the two in fo evident and — 
fure a way, that I think it proper to give here the © 
figure and defcription of it. But I repeat again, f 
that a fimple continuity of parts betwixt the cut ends — 


of a nerve are not fufficient to determine whether 
the nerves are really reproduced, and that it is more- 
over not fufficient that a cellular fubftance is produ- 
ced and elongated, althought it be a continuation 


ee : 


of that of the nerves themfelves. We mutft be cer- 


tainthat the nervous cylinders pafs without inter-_ 
t uption from one part to the other. . } 

Prate VII. Fic 3. reprefents a nerve of the 
eighth pair belonging to a middle fized rabbit; I 


vaner it with alens which magnified about three 


time 9. 
; ae & 


ee 
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times in diameter. The pait of this nerve I had re- 
moved, was about fix lines in length, and I diffec- 
ted the animal twenty-nine days after the operation, 
I found a reunion of the two cut extremities of the 
nerve, but that the nerve was fmaller than elfewhere 
at the part where the reunion took place, which I 
have marked r, 7: 

At fome diftance from the pointr, r, precifely 


where the nerve was cut, were feen two white fpots 


in, nn,as they are repfefented in Fig 3 and 4. Thefe 
two fpots formed two Opake rings round the nerve, 

and clofe tothefe rings the nerve began to deéreafe 
on each ie in a conical fhape, and to prolong it- 
felf in this way as far asr, r, where both cones 
met. In Fig. 3, and ftill better in Pig. 4,. are 
feen the fpiral bands of the nerve, and thefe bands 
were continued as far as, 7; where they were not fo 
diftinétly feen. 

Atthe two fpots 2, 22, the bands feemed to be 
interrupted, or rather, the whitecolour of the nerve 
in this place prevented their being feen, | 

The nerve was {mooth throughout, and was like- 
wife fo all over the two nervous conés. I wifhed to 
fee the nerve through a ftrong lens, and to examine 
the cellular membrane. Fig 5, reprefents the nerve 
obferved with a very ftrong lens. I found it covet- 
ed with the ufual cellular membrane. I then exami- 
ned it with the ftrongeft glafies, fe 
6, found it formed of primitive nervous c eoudehs of 
whichas will befeen in theenfuingtreatife, everyjnerve 
iscompofed. Thefe cylinders diminithed in diameter 
as they approached each other to the point 7, r, of 

Pig , the 
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the two.cones, and they. were plainly diftinguithed 
to be continued, and to pafs from one fide tothe _ 
other. Fig. 7, reprefents the fame nerve, but part- 
ly torn by needles, to fhow more diftinctly the cons 
tinuity of the primitive nervous cylinders. | 
Two things concur to 'perfuade me that a true re- 
production of the nerve is brought. about. One is, 
the appearance of the fpiral bands, which are found: — 
even in the renewed and fmalleft part of the nerye 5. y 
the other is, the continuity. of the primitive nervous — 


cylinders, which removes the fmallet sadist ; i 


doubt. si e 

IT have had another inftance of are roduc M 
almoft exaétly fimilar to that I have deferibeds The 
two white fpots were likewife feen here, and at the 
part cut, the two cones which met at their points. 
The fpiral bands were continued in the cones, and, 
in the continuity of the primitive nervous cylinders 
was diftinguifhed in every part of the nerve. » 

It is an eftablifhed truth then, that the nerves ‘of 
the eighth pair are capable of a reunion, not only 
when they have been cut, but likewife when a por- 
tion of them, feveral lines in length, has been re- 
moved. Inthe firft cafe, there is a true reunion of © 
parts, areal continuity of fubftance, and in a word, 
‘a complete continuance of the primitive nervous cy* 
linders and of the external coats which enclofe them. — 
In the fecond cafe the nerve is reproduced, that is 
to fay, its nervous fubftance is encreafed at the two 
extremities, and in the prolongation of it, thefe ex- 
tremities mect, fo as to form an homogeneous, con- 
tinued, and uniform whole. : e 


¢ ¥ ‘ 
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It is fingular that the two extremities of the 
divided nerve, meet fo exactly as to be capable 
of uniting together; particularly when a very 
large portion of it, an inch for example, has been 
removed. In thefe cafes, it feems altogether im- 
probable that the cut parts fhould meet fo well, 
and this junction is rendered ftill more difficult by 
the great derangement in the fituation of the nerves 
that attends the operation. But we muft in the 
firft place confider, that all the parts of the neck, 
the mufcles particularly, continuing their accuf- 
tomed functions, oblige the nerves to regain that 
fituation which thefe parts and thefe motions re- 
quire. 

Again, I muft here obferve, that having twice 
exprefsly changed the direction of the cut extre- 
mities, fo that they prefented themfelves contrary 
ways, I didnot find in the fequel that thefe parts 
were reunited, or had met each other. 

Had i had more time, I fhould have endea- 
voured to determine whether this faculty of repro- 
ducing, in the nerves-of the eighth pair, and the 
intercoftal ones, be common to many other nerves; 
which feems probable. The fciatick-nerves, which 
are probably of the fmall number of thofe that 
have not the advantage of reproducing, are per- 
haps prevented from it, from there being too 
much motion in the parts where they are fituated, 
and it would in all likelyhood enfue if that motion 
were diminithed. It may likewife be a property only 
belonging to thofe nerves that are the moft effen- 
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tial to life; but all thefe points may eafily be 
cleared up by immediate experiments. 


_ Every one muft now fee, that a great many: in-_ 


terefting truths to the practices of phyfick and fur- 
eery refult from what J] have juft related. We 
may now conceive how fenfation and motion itfelf 
have returned to certain parts which were almoft 
entirely detached from the bodies of animals. 
The nerves were in thefe cafes reunited, and con- 
tinued to be the inftruments of motion and fenfa- 
tion. .In many ¢afes of urgent neceffity, there 
will be lefs dread of cutting fome particular 
nerve, in doing which it will be only neceflary to 


‘take care that the cut extremities be placed op- 


pofite to each other, 3 | 
There is a phyfiological experiment to prove the 
the reunion of the divided nerves, which want of 
time has prevented my making. After cutting the 
phrenick nerves, if once a reunion of the divided 
patts takes places perfeétly, and there is a true 
continuity of the nervous fubftance, the dia- 
phragm fhould contract itfelf, on irritating thefe 
nerves, in the part towards the head, above where 
they were cut. | . 
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TO WHICH ARE ADDED, 


REMARKS on VEGETABLES anv FOSSILS. 


Objfervations on the Struélure of the Nerves, made at 
London in 1779. 


OF al the organical parts of which a living 
animal is formed, there is no one in my opinion, 
the ftructure of which is lefs known, and the 
knowledge of which at the fame time is more im-_ 
. P4 portant 


‘ 


216 FOO ON TA NA 


portant than that of the brain, and the nerves that 


are derived from it. 
The beft authours have advan nothing but 


mete hypothefes on thefe parts, and the moft Apes 


netrating naturalifts have made obfervations which 


have been contradicted by other naturalifts equally | 


fkilful; fo that after an unprejudiced examination 
af the whole, we are forced to confefs the having 
learned nothing, and that the texture of thefe or- 


/ Bans is obfcure and uncertain. 


The celebrated Haller, after comparing the diffe- 
rent opinions of anatomifts as to the @ruCture of the 
netwes, and principally examining Lewenhoeck’s ob- 
fervations on the ftructure of thefe parts, ingenuoufly 


confefles that nothing but fimple conjeétures can be | 


advanced thereupon. He however is difpoied to 
believe that the ftructure of fhe: nerves’ may be 
celbular, : 


Among the latter naturalifts who have exa- 


mined the animal body, there are two particularly, 


who deferve our notice, the learned Father della 
‘Torre, known by feveral phil ofophical works, and 
{till more by the microfcopical obfervations he has 
at different times publithed, and M. _ Prochafka, a 


fkilful profeffor of anatomy at Prague, who has ; given 
Us two very interefting microfcopical works, one 


on the flefhy fibres, the other on the firutture Of | 


the nerves. 
Father della Torre (a) examines ie two fub- 


ftances, cortical and medullary, of the cerebrum, 


(2) Nuove Ofervazioni Microfcopiche. Napoli, 1776. 
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and cerebellum ; he likewife examines the medulla 
oblongata, medulla {pinalis, and laftly the medul- 
lary fubflance of the nerves, He finds that all 
thefe organs are nothing more than a mafs of num- 
berlefs globules, tranfparent, and fwimming in a 
diaphanous fluid, Thefe globules, he fays, are 
very fmall in the medullary fubftance of the nerves, 
in which they are placed in almoft a right line, 
fo that they feem to compofe fimple threads and 
fibres, inftead of which in the cerebrum they are 
very large, lefs in the cerebe llum, and ftill lefs in 
the medulla oblongata and medulla fpinalis, where 
they are not placed in a right line, but mixed con- 
fufedly together, 

Prochafka (a) does not admit of any HiMireiice 
betwixt the cortical and medullary fubflances of 
the brain, finding both of them to be formed of 
an immente quantity of globules united together by 
an elaftick and very tranfparant cellular membrane, 
He does not agree with Father della ‘Torre as to | 
the difference in fize of thefe globules, but ob- — 
ferves with him, that they are difpofed in the 
nerves in a right line, and appear like a longitudi- 
nal fibrous ftructure. | 

Albinus, who joined the ufe of the microfcope 
to that of the moft fubtil injeétions, denies that the 
cortical and medullary fubftances of the brain are 
purely vafcular. Others have not only confidered 
the fubftance of the brain, but likewife that of the 
nerves, as a nonorganick fubftance, and a mucous 

| (2) Structura Nervorum. Vindoborn, 1779s 


pulp. 
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pulp. Others again have taken it for a fubftance 
purely cellular. And all of them have thought 
the ufe of the microfcope neoctlany. to affift the 
naked fight. 

By the little that has Hoss faid, it is eafy to per- 
ceive how great an uncertainty we are in, not only 
in regard to the ftructure of the nerves, but that of 
the brain itfelf. The obfervations of Father della 
Torre and M. Prochafka however deferve our con- 
fideration. Independent of their ‘kill in obferva- 
tion, they were not ignorant of all that other na- 
turalifts had feen, or had believed to fee, before 
them. They were therefore lefs likely to be de- 
~~ ceived, in running over a beaten path, and fo 
much the more deferve our utmoft confideration, 
as entirely agreeing in regard to the primitive 
ftructure of thefe parts, which both believe to be 
formed of fimple globules. ; 

Being in London in 1779, I heard that the cele- 


- brated anatomift, Mr. Monro of Edinburgh, had. 


he made fome important difcoveries in relation to the 

‘ftrudture of the nerves ; but as [ was ignorant nat 
only of the detail, but likewife the confequences 
of his obfervations, I addretled him in the follaw- 


lowing manner : 


bathed Se 


* Although I have not the honour to be perfon- — 


3] “ally known to you, IJ take the liberty to requeft 
** fome 
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<< {ome information as to the interefting difcoveries 
© in anatomy, which I am told you have made on 
€< the ftructure of the nerves. I am informed you 
<¢ have publifhed fomething relative thereto in a. 
<¢ journal,’ and in two papers read ‘to the Medical 
€< Society at Edinburgh. As 1 am butied on this 
« fubjeét, I fhall be glad to know how far you 
‘* have carried your refearches, that | may be en- 
‘abled to render you all the juftice you deferve, 
« provided I determine hereafter to give my ob- 
<‘ fervations to the publick. 1 regard your dif- 
<< coveries as already publithed, and confequently 
‘© anteriour to mine, but fhould I write on this fub- 
‘* teé&t before I am fully acquainted with them, it 
<¢ would be out of my power to attribute to you 
<< all that is your due, and by pafling over your 
é< works in filence, I fhould incur the fufpicion of 
‘ withing to appropriate to myfelf the difceveries 
‘of others. You can run no rifk in communi- 
‘ cating to me what you have done, fince on one 
<¢ hand, you have already made your difcoveries 
«< known to a publick body, and on the other, my 
“letter will be always a fecurity to you, againft 
‘any improper ufe I might make of your com- 
plaifance. Men of real merit are rarely fufpt- 
cious and fhy : this induces me to hope that you 
‘ will beftow fome favour on one who renders you 
the greateft juftice, and who defires to be in- 
ftructed by the difcoveries with which you have 
© enriched and advanced the fcience of anato- 

ff my.” | 
Having 
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_ Having received no reply form Mr. Monio, 
and fearing that my letter had net reached him, I 
conveyed a copy of it by his pupil Mr. Craw- 
ford (a), who was then in London, begging him to 
have it delivered by fome trufty perfon into Mr. 
‘Monro’s own hands: jt was quite ineffectual, as I 
had no reply from this celebrated profeffor of 
| Edinburgh. . | ye 
I heard in the mean time, that mention was 
made of Mr. Monro’s difcoveries in the firft part 
of the fixth volume of a journal, entitled, Me- 
dical and Philofophical Commentaries by a Society | 
in Edinburgh, printed in London in 1779. Not: 
being able to obtain any information on the fubject 
from Mr. Monro himfelf, as I had flattered myfelf, 
and fhould have wifhed, to do him every juttice, 
dam under the neceffity of tranfcribing from the 
commentaries I have mentioned, the article rela- 
tive to the profeffor’s difcoveries, which, to be 
more certain, I do at full length. Dr. Alexan- 
* der Monro, profeffor of anatomy at Edinburgh, 
€* has lately taught in his leétures many particulars 
* refpectine the brain and nerves, which are en- 
*'tirely new, and which mutt lead to very different 
* opinions refpecting thefe organs, from what any 
** phyfivlogifts have hitherto entertained : he has 
F* alfo*read a paper on the fame fubject in the phi- 
és lofophical fociety of Edinburgh, 


(2) Authour of an excellent publication on occult heat. 
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«© Of his deferiptions, which are founded. en- 
*€ tirely on microfcopical obfervations, conjoined 
‘ with nice diffection , and which are illuftrated by 
** numerous engravings, we cannot at prefent pre- 
*‘ tend to give a fufficient account. We may only 
“< obferve, that he finds the ftructure of thefe parts 
*“ to be very different from what was formerly ima- 
‘eined. He has difcovered that the brain and 
*nerves,, in all claffes of animals, in place of 
** ftraight fibres, are every where compofed of con- 
* voluted fibres, nearly so5< parts of an inch in 
** diameter, which do not feem to be hollow, but 
““ folid. 

“He finds that their extent in the fyftem is 
*‘ much greater than has even been believed ; and 
“ that they not ‘only enter the compofition of parts 
** intended for fenfe and motion, but alfo of every 
*“ other part ofthe body. Thus he has difcovered 

“them penetrating to the very extremities of the 
“‘longeft hairs; ‘and in great numbers entering 
‘ the compofition of the cuticule and nails. He 
“ farther alledges, that the bulk of all our organs 
*“ depends chiefly on their nerves; and that when 
‘“muicles or bowels are cut tranfverfely, many 
“* more nerves are divided than when the fame ope- 

“ration is done upon.the cord, ana by anatomifts 

‘the nerve of that part.”. 

‘‘ He finds alfo, that a. fyftem of coaraleed 
** fibres, in every refpect analogous to the nerves of 
** the human body, is to be difcovered throughout 
““the whole vegetable kingdom. Nay, that the 

“< metals, 
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*¢- metals, femi-metals, earths, and falts, cont als 

** moft entirely of convoluted and ferpentine fibres, 
*‘ fimilar to the nerves of animals in fize and 
fhape. | 

“* How far the teftimony of future obfervers will 

€€ confirm Dr. Monro’s defcriptions, is not for us to 
*“ determine. But we may venture without hefita- 
*€ tion to affert; that if the account which he has 
*“ oiven ftands the teft of {ceptical fcrutiny, it muft 
“*-be confidered as the greateft anatomical wot 

“© which has been made for many years.” 

Mr. Monro’s difcovery feems to me Bsc 
to confift in his having found that the brain and 
nerves are compofed of convoluted, and not of 
ftraight fibres; that thefe fibres are about the Srl ee 
part of an inch in diametery and that they are not 
hollow, but folid. He adds, that thefe fibres not 
only enter into the compofition of the organs of 
fenfation and motion, but likewile into that.of all — 
the other parts of the body ; and he likewife finds _ 
them in hairs, in the epidermis, and in the nails. — 

He will likewife have it, that the principal mafs. 


of all organized parts is compofed of thefe con- 
yoluted fibres, that is to fay, of nerves: 

Laftly, he finds a fyftem of the like convoluted 
fibres, in all the nerves of the human body, and in 
the vegetable kingdom; and believes that foffils 
are almoft wholly compofed of convoluted fibres, 
fimilar in fize and form to the nerves of an ani= — 
nial. 


We 
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We may certainly *cohclude from all this, that 
Mr. Monro regards the convoluted fibres in ani- 
mals, as of a nervous nature, although he agrees 
befides, that they are not found to be inftruiments 


of motion and fenfation in all bodies, as they cer= 
tainly are not in foffils or plants, any more than in i 


the nails and hairs. ij 
Although the greater part of thefe difcoveries 


of Mr. Monro feems paradoxical, this is no reafon | 


for denying them; and the authority of the pro- 
feffor would alone’ be fufficient to induce me to 
examine his obfervations very attentively, even if 
the importance of the fubject, which is in itfelf 
very interefting, did not require it. 

The new difcoveries of Mr. Monro, are alto- 
gether different from the obfervations on the 
ftru€ture of the brain and nerves, made by thofe 
who have preceded him. I thought it proper 
' then to examine this matter as if it had been en- 
tirely new to me; and the opinions of writers have 
_only ferved to make me more cautious in pronoun- 
cing, even where my obfervations were the Ue 
conitant. cea ceualia 

I withed to examine the nerves as they rey 
to the eye, ina living animal; without touching 
the parts that compofe them. I feparated alone, the 
parts altogether of a different nature, that were 
contiguous to them. It was not difficult for me to 


perceive that they appeetes formed of bands 
more or lefs regular, or of a! ternate white and dark 
{pots. 


“ PLATE 
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- Prarelll, Fic, 1. Reprefents: one-of thefe nerves | 


in which the bands were more regplar and difting® 
than in the others. On examining them. with 4 
lens which magnified fix times, every thing was 
feen better and more diftinctly: J: detached the 
nerve from the animal, without pulling it in any 
“way, and examined it.on a glafss) The bands ap- 


peared exceedingly regular, they were. all.equally 


large, and the {paces from.one band. to another, 
were equal to each other, and equal to the bands 
themfelves. I thought at. firft, that thefe bands 


formed a true fpire in the nerve, or rather, that 
they turned {pirally, as a ribbon would do round 


acylinder. This idea feemed to agree with what 
I obferved, and what feemed ftill more to confirm 
it, the nerve rolling in this way on itfelf, the bands 
feemed to continue their eircumvolutions through 


out, and I could not perceive them to be formed of 


detached rings, placed at equal diftances: 

I wifhed to fee whether this fingular ftirudture, 
or fpiral appearance, were coinmon to all the nerves, 
and {pared neither time nor labour to affure my- 
felf of it. In the great number of nerves of ani- 
mals I have examined till this time, I. have fen 
very few in which the bands were as regular as 
in the above cited Bigs i. | 

Thefe bands in general feem to form different 
‘angles, and to crofs each other, and are often feen 


_of different fizes. 


But whether great or fmall, regular or irregus~ 
lar, whether they crofs each other, or proceed in 


a pa> 


P 
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a parallel direétion, they are obferved in all the 
nerves, to the very brain and fpiral marrow, that 
is to fay, to the part where the nerves form them- 
felves into threads, or cylinders. A degree of at- 
tention is required to obferve the {pires in many of 
the nerves, above all at the place of their origin. 

When they are. too abundantly covered with 
cellular mémbirane, ot if it be in flakes, it muft 
be removed to better diftinguith the fpires. In 
many of the nerves they are feel with the naked 
eye, without any need of preparation, fo that this 
appearance of bands, is a conftant and ‘certain cha- 
racteriftick in the nerves ; and thefe organs of mo: 
tion and fenfation appear to be comtpofed in a great 
part of thefe white bands, fince when fimple and 
tegular, they occupy about half the length of thé 
nerve, 

Thefe hervous bands Are tot deftroyed, although 
they are not fo diftinétly feen, when the nerves 
themfelves are ftrongly pulled out, provided the 
diftenfion be not extremely great: in the latter 
cafe they may be fo changed as not to be diftin- 
guifhable. ‘The tenacity in the nerves, to preferve 
this appearance of bands, feems to confirm {till 
more the latter being true fpires, and that they roll 
round the nerve, as a ribbon does round a cylin- 
der. oe 

I could not however conceive how the anato- 
mifts who have fearched into the nature and com- 
pofition of the nerves, and {till more the yee 
{copical obfervers, could efcape the feeing thefe 

Vou. Il. Q bands, 
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bands, which are fo readily and cndandty: obferved 
in all of them. Ihave at leaft found no one who 
{peaks of them, although fome one whofe works 
I have not read, may have noticed them: this is 
of but little confequence; but it is very effential 
for us to know that the nerves prefent themfelves 


in this form, a circumftance which may tend very 


much to a knowledge of the nature of thefe organs, 
that are fo important to animal life. _ 


Let us pafs to the examination of the different 
appearances of thefe bands, and fee with how many 


' variations the nerves prefent themfelves, to the at~_ 


tentive eye of an obferver. 

Plate Il]. Fig. 1. Reprefents a nerve. magnified 
about fix times, with a lens. ce, 60 Gy OCs ake 
white bands, all equally large, and at equal dif- 


tances. 00, 00, 00, 00, are the opake parts. of the. 


nerve, equal in every refpect to the bands. 

Fig. 3. of the fame plate, reprefents a nerve 
magnified eight times by a lens. The bands i in this 
ene crofs each other at different angles, and in dif 
ferent parts of the nerve. Fig. 2. is another nerve 
obferved in the fame way. The bands are more 
diftin&, and approach each other in fome places, 
inftead of crofing, but without any regularity. 
The nerve in Fig. 6. likewife fhows the white 


: mo 


: ‘ 
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hands, fonie of which unite, and others crofs. The e 


little regularity inthe bands led me to fufpect that 
there were feveral orders of them in the omnes 
nerve, and that they perhaps took different direc- 
‘tions. Fig. 7. almoft fully confirmed me in this 


"belief 


by 
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belief. The bands croffing cach other are there 

feen in the midft of the breadth of the nerve, 

forming both fharp and obtufe angles, perfectly 

equal to each other. But this hypothefis, or this 

fufpicion, was net yet confirmed by obfervation, 

and might very likely be falfe. In multiplying 

my obfervations, I found in feveral of the nerves 

a double order of thefe bands, which met each other, 

as the cogs of two wheels do, that are fixed to 

each other. 

_ Fig. 5. reprefents this double order of bands very 

perfectly, as I obferved them in a nerve, with the 

affiftance of a lens which magnified fix times. The 

bands of the two orders a r, 0 ¢, were equally large, 

and every where at equal diftances, and ran one into 

the other for more than a third of their length ; as 

the band 0 is {een toenter into the band a, and like» 

wife the bandcintothe bandry. This new obfervati- 
on convinced me ftill more that thefe bands ran along 
thenerve in the form of concentrated {pires, equally 
diftant, and every where of an equal diameter. It is 

true that L regarded them as formed of two nerves uni- 
téd together by acommon cellular fheath, and could 
in this way account for all the irregularities I obfer- 
ved in them. The nerve in Fig. 8. completed this per- 
fuafion. r, a, 7, a, point out.one of the two nerves, 


and 4, 05:4, 0, the other. The line of fepraation ‘hd 


betwixt the upper and lower bands is diftin¢tly feen, 
and this line a a, can be nothing elfe than the union 
of the two nerves. I found it no longer difficult to 
affure myfelf of the truth of this fuppofition, all that 


* Q2 was 
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was required being to ftrip this nerve of the corte 


mon coverings, and afterwards to feparate the nerves. 
of which it might be compoled. Fig. 4, reprefents. 


in effect, not only a feparation of the nerve from the 
common fheath, but likewife of the nerves that coms 


pofe it. There are four of thefe nerves, viz. ab; 


ce, or, fm, and in each of then the bands are fim 
ple, without meeting each other, or forming angles. 
It muft not however be thought that a nerve which 


prefents a fingle order of bands is perfeétly fimple; 
that is to fay that it may not be formed of other 
{maller énes; all my obfervations prove the fallacy 
of this. I have always found that the largeft nerves - 
are formed of fmaller ones, and thefeagainof fmal- _ 
Yer flill; and inthe laft, which I thall{call fimple, 
the bands always el oa regular and without form= 2 


ing angles. 


The nerves then are fall as hairs, and perhaps 


fill fmaller; notwithftanding which the bands are 


diftinctly feen, even with the weakeft lens’. When 
they are larger, and form other nerves, the cellular. _ 


inembrane unites them and wraps them agp in fuck 


away, that the cye cannot penetrate far into thefe 


fabftances, and confequentt a fingle order only of 
bands is diftingutthed. 7 


This wonderful ftructure of bands is common 
then to all the nerves, even the {fmalleft of them, 
and the irregularity. of thefe bands is only caufed by 
the bands of the {maller nérves, of which a large _ 


one is compofed. I have endeavoured to ftrip them 


of their fheaths, as well particular as common, 
4 | wit’ 
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with the point of a fharp needle, fo as not fenfibly 
to change their ftructure, and am fully convinced 
that this operation does not deftroy the bands, 
which therefore feem Clearly to depend on the pri- 
mitive ftructure of thefe organs, | 
Perfuaded laftly that thefe bands were not an ap= 
pearance or opticle illufion, and feeing that the ve- 
ry irregularities of them confirmed me ftill more in 
the opinion that they were fo many fpires, that is to 
fay, that they turned uninterruptedly round the 
nerve from one extremity to the other, I proceeded 
to a fearch into the nature and compofition of them. 
The white colour may at firft fight induce one ta 
judge that it is a pure medullary fubftance; but this 
~ ean alone be decided by obfervation. 
_ My firft attention was to examine a fmall nerve 
covered With its own natural cellular membrane. 
/. Fig. x6, reprefents i it in the way I faw it with a very 
_ ftrong lens, and covered with water. The two ex- 
tremities of the nerve, a, a, were a little tran{pa- 
rent, and feemed formed of very fine threads, inter- 
{perfed with a great number.of very large oval glo- 
bules. Thefe oval globules and finall threads are 
common to all the fheaths of nerves, The opake and 
middle part of the nerve a, a, feemed formed of 
parallel winding threads, as is feen in the fame figure, 
mM, M, m, are oviforin globules obferved in the cellu- 
lar membrane of the nerve ; and 7, r, r, are the fila- 
ments of the cellular membrane itfelf, iwimming in 
the water. | 
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Every time I examined the nerve in this manner, 
that is to fay, with a very firong lens, the bands 
were no longer vifible, and I cone not account 
clearly for this difappearance. 

Inftead of {piral bands obferved before, I fiw p pas 
rallel winding fibres, every where of an equal thick. 
nefs, running all along the nerve; and yet when Tex- 
amined this fame nerve with the naked eye, or with 
a weak lens, it prefented the white bands as ufual. — ; 

Tat length removed the cellular membrane or — 
fheath of the nerve, without changing its texture, 4 
and examined it in this ftate with the utmoft attenti-. ; 

‘on, but could only diftinguifh the winding fibres, ; 
as they are defcribed in Fig. 9. However often 1 
repeated this examination, all my refearches were 
ufelefs: I could only findthe wavy, winding abies, 
when I examined the nerve ‘with ftrong lens’; Fi and | 
bands or fpires, when I obferved it with weak ones, 

or with the naked eye. If my firft obfeivaenell 3 

made me believe that a nerve was really ‘compofed 
of large and very white bands, the latter perfuaded — 

me that it was formed of parallel winding fibres, fo b 
that I could not determine which of thefe two ap- ; 
earances was the right. It is very ‘true that the » 
firft hypothefis feemed to me lefs likely after the lat. 
ter obfervations, becaufe with the ftrongeft lens’ I 

_ could perceive nothing in the nerve din ere ta 
the firft appearances, I could find no remains of a _ 
thread which twifted fpirally round it, fo that it was — 

neceflary to examine whether thefe bands were not a 


true opticle illufion, _ In this ftate of uncertainty, 
Tfaw_ 
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¥ faw no other ftep to be faken than the continuing 
to obferve this double appearance of bands on one 
fide, and winding threads on the other. I EA 
the circumftances of this examination as much as 
poffible, and by acting in this way, if I did not po 
ceed in difcovering whence this double appearance 
of curvilinear bands, and winding threads, arofe, 
every thing however concurred topertuade me, above 
all ahah if examin davery {mall nerve not compofed 
of leffer ones, that the nerves fimply contain very 
fine winding threads, and are wholly compoted of 
them. The microfcope would not have been capa- 
_ ble of prefenting them to the eye in fo’ conftant a 
way, and dn fo many different circumftances, in 
which, on obferving the nerve with the ftrongeft _ 
lens’, the winding threads inftantly fhowed them- 
felves, if thefe threads had notreally exifted. This 
fucceffive appearance and difappearance of bands and 
winding threads, and vice werja; perfuaded me at 
“glen aint the appearance of bands, tothe eye, ei- 

ther naked or feebly armed, was caufed by the win- 
ding fibres the nfelyes: By this new hypothefis I 
was completely enabled to account for the different 
-appearancesin the form ofthe ftructure of the nerves, 
_ andthere was no effect which I did not eafily explain, 
nor obfervation that I did not immediately compre- 
hend. {however fought a more certain proof in a 
decifive experiment. I wifhed to take nature in the 
fact. An obftinate application’ of.feveral days, 
which I employed in obfervations, enable me at 
Jength to fee clearly, and to difcover.the whole myf- 
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tery. Very ftrong lens’ caufed the bands to difap- 


pear, and very weak ones the winding fibres. 


A itrong or weak light, directed on the objeét by 
the motion ofa reflecting mirrour, produced fenfible 


changes in the appearances of the nerve; fo that I 
faw with the fame lens, at. fometimes the bands 
alone, and at others the. winding fibres alone. 

I now employed a lens of a middling firength, 
and threw alight upon the object in fuch a way as ta 


diftinguifh clearly the winding, wavy fibres; but 


without feeing the fpiral bands. Without touching 


object ar lens, I fimply turned the mirrour a little, — 
and fo directed the light on the object, that at length — ‘ 
the fpiral bands appeared very diftin¢tly, On fearce- 


ly touching the mirrour, the bands inftantly difap- 4 
peared, and the winding fibres fhowed themfelves in 


their ftead. I again touchedthe mirrour, when the © 


bands fuddenly appeared afrefh, and bya motion of 


the mirrour, they once more gave place to the wins 
ding fibres. ‘Thus I could at pleafure produce this 
double appearance, of bands and fibres, by only — 


throwing more or lefs light an the object. 


Figures 9. and 10. reprefent thefe fucceffive ap- — 
pearances and difappearances. Fig. 10. fhows the — 
nerve ftripped of its outward fheath, and viewed — 


- with the lens of middling ftrength. It was fo fur- a 


rounded by light, that the bands or white fpots, 
tas. csc, ¢, and: the. dark: {pots,: a, :-2,.a,9a,) Werner 


diftinctly feen. This double clafs, of dark and 
white fpots, forms the nervous bands. 


Scarcely did I touch the mirrour, when the bai ; 
hs | 7 | fuddenly 


| 
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fuddenly sitsipeated, and I faw in their place the 


winding fibres of Fig. 9. When I moved the mir- 
rour by almoft infenfible degrees, I obferved tl 

bands difappear as leifurely, and the fibres thow 
‘themfelves; or rather I faw the appearance of bands 
converted into true parallel winding threads: the 
bands, c, c, c, of Fig. 10. became the winding and 
convex fibres c, ¢, c, of Fig. 9. and the opake 
intervals a, a, a, 4, of Fig. 10. became the con- 
cave fibres a, a, a, of Fig. 9. 

Tt was no longer poffible to doubt the reality of 
thefe obfervations; that is to fay, that the bands 
were not real but apparent; and on the contrary, 
that the winding fibres were not apparent but real. 

All the obfervations I have made fince have con- 
firmed me ftill morein this, fothat I can no longer 


doubt but that the fpiral bands in the nerves are an. 


epticle illufion,-and that this illufion is produced 
by the wavy form of a great number of fibres, or 
parallel threads, running along the nerve. 

Amidft the numerous microfcopical obfervations 


Thave made at different times on animals, or on other 


{mall bodies, noone has coft me fo much troubleas this, 
or has been fo near to the leading me into an er- 
rour. I have fhown thefe bands to feveral perfons 
accuftomed to obferve the fmalleft objects, and the 
ftructure of the human body; and have met with 
no one who did not fuppofe the ftructure of them 


in the nerve to be real, and who did not ridicule . 


my affertion, that they could be no other than a 
imiple-appearancer<ae ncaa sabe 
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After bint col thus furmounted this firft diffie _ 
culty, and affured myfelf that a nerve prefents to . 
the view a great number of winding fibres, of 


‘which it is formed, I proceeded to farther re- 


fearches. I wifhed to know what the primitive 
ftructure of the nerves is, that is to fay, whether 
it is compofed of channels, or of fimple threads ; 


whether it merely confifts of globules, or con= 


— 


tains a non-organick, irregular, fpongy matter, 


_ "This refearch is as important as difficult, fince it 


tends to nothing lefs than the fixing, once for all, 7 


the ideas of anatomifts on the nature of the nerves; ~ 


that is to fay, on the ftruéture of the organ of mo- 
tion and fenfation in animals. They have difpu-. 
ted for more than three thoufand years, from Hip- 
pocrates down to Albinus, from’ the Greeks to the 
moderns, and feem during all this time to have 
done nothing thore ay multiply doubts and bys 
‘pothefes. 3 # 
Without being very fanguine in my hopes of 
difcovering the firft principles of nerves, I have 
undertaken the inveftigation with ardour, perfua- 
ded that the knowledge 1 have of their: winding 
fibres, muft be extremely ufeful'to me in fo difficult 
a fearch. 

I began my obfervations on'a very fimail: nerve, 
which I had ftripped of the cellular membrane. I 


, obferved the winding fibres narrawly with a very 


flrong lens, and determined the fize of them. This 
done, ‘I divided the nerve towards its extremity in 


a longitudinal direction, by means of a very: fharp 
needle, 
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needle, and divided the parts or threads of it, fepa- 


rating one from the other. I immerfed the nerve 
in water, in which the threads floated. After fe- 
veral ufelefs attempts, and feyeral _obfervations 


__ either fufpicious or inconftant, I at length fuc- 
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ceeded i in finding many very finall cylinders, more 


or lefs tranfparent, feemingly compofed of a pel- 
licle, and partly filled with a tranfparent, gelati- 
nous humour, and with fmall unequal globules, or 
bodies. Plate IV. Fig. 3. reprefents three of thefe 
tubes, which I fhall call primitive nervous cyhaders ; 
becaufe thefe are the parts that conftitute the 
nerve, or its medullary part. Fig, 5. reprefents 
euothes of thefe cylinders. 


ter, I examined a great number of thefe primitive 
nervous cylinders with a lens that magnified soo 
times. Fig. 1, reprefents one that feemed to have 
here and there on its outfide fome fragments of 
winding threads; and fome {pheroidal corpufcles 
in the inner part of the cylinder. Fig. 2. defcribes 
another which appeared filled here and there with 
very {mall elobular corpulcles, immierfed in a gela- 
tinous tranfparent humour. I have feen others 
which one would have fuppofed to be filled with 
a gelatinous fubftance broken confufedly, and fe- 
parated into different fragments, fo that the gelly of 
the cylinders may be looked upon as feparated, or di- 
vided into large, tranfparent, irregular mafles, 
However, all the. efforts I made to affure myfelf 
f the nature and reality of thefe irregular corpuf- 
3 cles 
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cles belonging to the primitive cylinders, aa not > 
enable me to judge precifely of them, They fome- 
times feemed to me to be {pots or irregularities in 
their external coats, but this I could not deter- 
mine, and my doubts multiplied in proportion to 
my obfervations. I had recourfe to a very ftrong 
lens, which encreated 700 times the diameter, and 
after feveral fruitlefs attempts, I at length affured 
myfeif that the coats of the primitive nervous 
cylinders were very rugged and full of irregulari- 
ties. Fig. 4. reprefents four of thefe cylinders, 
ac, 0m, 75, ne, in two of which ac, rs, the irregula- 
rities are apparent. Being at length affured of 
this new truth, it remained for me to make my- 
felf better acquainted with the true nature of thefe 
_ irregularities, and to know whether’ they contained 
globules or corpufcles differently thaped. 

To fucceed in fo difficult a fearch, I began by 
feparatine the primitive cylinders of feveral nerves, 
with the point of a needle. a 

The extremities of the nerves were placed in 
water, and I ran the point of the needle along them, 
to break the cylinders, or deprive them in fome 
way of their irregularities: I fucceeded at length 
in meeting with one that had the form defcribed — 
by Fig. 6. About half of this cylinder ac, was 
formed of a tranfparent and uniform thread, and 
thie other half ma, was almoft twice as thick, 
lefs tran{parent, irregular, and rugged. I then 
{ufpected that the primitive nervous cylinder was 
formed of a franiparent cylinder, {maller, and more 

uniform, 
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‘uniform, and covered with another fubftance, the 
nature of which was perhaps cellular. . 

The obfervations I made: afterwards confirmed 
me invariably in this hypothefis, which at length 
became an eftablifhed fact. I have very often feen 
thefe two parts, that compofe the primitive ner- 
vous cylinder. The exteriour one is unequal and 
rugged ; the other a cylinder which feems formed 
of a particular, tranfparent, and homogeneous 
membrane, that appears to iy filled with a gela- 
tinous confiftent humour. 

Fig. 4. reprefents, as has been feen, a group 
of thefe primitive nervous cylinders, in the way 
IT have’ obferved them on examining the nerve of 
arabbit. One of thefe cylinders, 0, m, was en- 
tirely ftripped of its external and rugged mem-~- 
brane, and had an uniform tranfparent appearance. 
Another was in a like way ftripped, except at 
one extremity, 7, ¢, which feemed covered and en- 
clofed by an external rugged membrane. A 
third, ac, was almoft altogether covered with this 
rugged membrane; the fourth, r, s, entirely fo. 

Fig. 7..reprefents a primitive nervous cylinder 
in which, 0, r, the thick part, is covered with a 
cellular membrane compofed of fine threads. 
The part, 7, 5, is ftripped of this cellular mem- 
brane. | 

On examining this external covering of the 
primitive nervous cylinders with attention, it 
-feemed to be compofed of winding threads, running 
, along 
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covered with its exteriour fheath, which is diftinetly 
compofed of very {mall winding Mae ambi 
along the cylinder. ' 

The progreffion of thefe threads may jn fome 
meéafure be compared to the canal formed by the 


threads are very fmall, not appearing to be more 
than ~sies part of an inch in thicknefs; and al- 
though they are thus fine, they form fo thick acoat 


“along the herve, and fo forming a cover to ‘the in- 
“terior cylinders. I was well aflured of this foon af- 
ter, by employing alens that magnified 800 tiines. 2 
ea Veagics reprefents a primitive nervous cylinder, a 


‘epididymis, which produces inceffant folds. The — 


round the primitive nervous cylinder, that they al- 
moft triple its diameter ; this is caufed by their — 


“winding and heaping upon each other exceedingly. 
Thefe winding threads, which cover the primitive | 


nervous cylinders, I fhall call the winding cylinders of 
the nerves ; and confidering them collectively, as a 


wrapper to the above primitive nervous “cylinders, ’ 
T thall call them the external fheath of thefe | cy- 


linders. 


Fig. 9, reprefents a primitive nervous cylinder, : 
‘covered with its external fheath. The fheath is — 
woven with winding threads, fome of which are a _ 
little feparated from others by the point of a needle, ; 
Thefe winding threads havea perceptible thicknefs 


ete 


when viewed with very ftrong lens’ , although ihiech | 


finer than the primitive nervous cylinders. 


The primitive conftruction of the nerves is as fol- 


lows : anerve 1s formed by a great number of tranf- 


parent, — 
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parent, homogeneous, uniform, very fimple cylin- 


ders. Thefe cylinders feem compofed of a very fine. 


uniform tunick, filled, as far asthe eye can judge, 
with a tranfparent, gelatinous humour, not foluble 


_an water. Each of thefe cylinders receives a cover 


in form of an external fheath, which is compofed 
of an immenfe number of winding threads, A very 
great number of tran{parent cylinders form together 
an almoft invifible nerve, prefenting the exteriour. 
appearance of white bands; and feveral of thefe 
nerves united, form the larger nerves feen in ani- 
mals. 

Iam fully convinced by my own obfervations, 
repeated a great number of times with the fame fuc~ 
cefs, that the cylinders I have deferibed, are the 
fimple and firft organical elements of nerves, for I 
have never been able to divide them farther, what- 


ever trials I made with the fharpeft-pointed needles. 


I could eafily tearand rend them here and there, 
but they always remained fimple as before. Icould 


/) Mrip them of their fheaths, and feparate the winding; 
cylinders of which thefe were formed, although | 


they were very fmall. The primitive nervous cy- 
linder then appeared tranfparent, homogeneous, 
and every where of equal diameter. We fee by 
this how much even the beft anatomifts were in ge- 
neral miftaken, when they maintained that the 
nerves were divided and fubdivided without end, 
without there being any hope of ever feeing, or com- 
ing at a knewledge of, their firft threads, or firit 
organical elements. _ | : 

This 


\ 
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“This feems to me to be a great ftride towards her 
tinderftanding an organi fo effential to life, and which | 
till now has beert hid to tlic eyes of the greateft ob~ 
fervers. . : ; 

I vefertve the examitiing, till I am moréat leifure, 
the matter of which the nerves are compofed, or 
filled. This fubject when well known, may throw 
2 very great light on the knowledge of the animal — 
‘économy, and perhaps likewife, on that of a great 

» — #untiber of difeafes. r 


On 


On tHE STRUCTURE or tHe BRAIN, 


a AFTER having examined the ftruéture of the 


nerves, and their firft organical elements, order re- 
quires me to turn my attention to the brain, whence 
they draw their principal origin. We know that the 
brain is compofed of two fubftances, named cortical 
and medullary, which are diftinguifhed by their re- 
{pective colour. | 

I have already related nee. various opinions of 
authors as to the ftruéture of the brain. Some be- 
lieve its fubftance to be altogether vafcular, and others - 
will not have it to be fo. ‘There are fome who fup- 
pofe it fimply compofed of blood veffels; others on 
the contrary believe it formed of veffels much {maller 
again than thefe. 

Malpighi believed the brain, as well as all the 
other vifcera in the body, deftined for particular fe+ 
cretions, to be glandular. Of the more modern ob+ 

R fervers, 
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fervers, fome believe it to be formed of fimple lox 


bules, others of a non-organical and fpongy pulp. 

‘The obfervations I had made on the medullary 
fubftance of the nerves, were a great help to me in 
examining the brain, although in the cortical fub- 
ftance | encountered very great difficulties, which I 
fhould never, perhaps, have been able to furmount, if 
I had not been previoufly acquainted with the me- 
dullary fubftance of this organ, in which every thing 
is feen much better, and in a clearer way. ’Tis for 
this reafon that I fhall begin my obfervation pa exa- 
mining the ath fubftance of the brain. 

I fhall not fpeak of the blood veffels: that are feen 
in the medullary fubftance of this vifcus, and which are 
well known to anatomifts, particularly fince the ule 
of injections. 


iy ae 
See 


I fhall only treat ‘af that part of the medullary | 


fubftance which is quite white, and which is cer 
tainly not formed of blood veffels. I cuts a fmall 
and very thin lamina of this medullary fubftance, 
and extended it on a glafs wet with water. 1 exas 
amined it. with the greateft attention, purpofely 
varying the light, and it feemed to me to be 
formed of a tranfparent cellular fubftance, cover= 


ed here and there with very fmall, rounded, wind. 
ing cylinders. Plate V. Fig. 8, rr. reprefents this” 


fubftance, which, when well obferved, feemed coms 


pofed, as it were, of a heap of inteftines; but all 
was obfcure, and uncertain. At its fide, at aa, 
there were feveral corpufcles, detached from the 
cellular fubftance, {wimming in the water. Some 

ones 
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ones were larger than the others, they were irregu- 
Jar, and more or lefs oviferm. This inteftinal form 
of the medullary fubftance of the brain, made me 
fufpect that there might be canals or veflels, and 
that it might be wholly formed of them. And <in 
reality, having obferved this medullary fub- 
ftance afrefh, as in Fig. 8, with a much ftronger 
lens, it appeared abfolutely formed of an heap of 
fmall, irregular, winding, tranfparent inteftines, 
filled with a gelatinous humour. It was not poffi- 
ble for me to difcover any more ; it only appeared 
that thefe {mall inteftines were very fhort, and. that 
fome of them terminated in {mall globules, or fphe- 
roidal bodies. 

However certain this obfervation appeared to me, 
it ftill left me a great deal to defire. I withed to fee 
things clearer, and to aflure myfelf that thete were 
canals, which ramified. I employed a lens that 

magnified in diameter upwards of 7oo times, and 
after feveral fruitlefs attempts, I at length fucceeded 
to obferve the part I had before touched with the 
point of a needle, and which I had wetted afreth 
with water. I then found to a certainty, that it was 
really formed of a winding and vafcular fubfance, 
which folded as the inteftines do, making feveral 
turns and circumvolutions. Fig. 9, exactly Te- 
prefents its manner of appearing to the eye, armed 
‘with a microfcope. Globules, which feemed fur- 
rounded by fomething, were {pread about it; cer- 
tain round, or blunt bodies, appeared in the intefti- 
nal fubftance itfelf ; and fome of thefe inteftines 
R 2 feemed 
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{eemed to terminate in thefe bodies. It is however 
certain, that round corpufcles are tenacioufly fixed | 
to this fubfance, and that they are detached with 
difficulty by water. : 

The point of the needle, however, had detached 
{everal bodies from this fubftance, which are repre- 
fentby Fig. 16. Some of them, particularly the 

largeft, appear to be branched ; others feem’to end 
‘in the corpufcles I have fpoken of. I can nevyerthe- 
lefs form no conjecture on'them, and only reprefent 
the obje& as I have feen it. I have repeated this ob- 
fervation a great many times, but have not yet fuc- 
ceeded in fecing any thing more. "Tis true, [have 
affured myfelf to a greater certainty, that the medul- 
lary fubftance of the brain, is not a fimple collection ; 
of venous and artereal veffels ; that it is not fimply 
formed of {pheroidal Cabo or corpufcles ; but 
that it is an’ organifed, pafticular fubftance, com- 
pofed of irregular cylinders, or tranfparent canals, 
which fold as the inteftines do, and which I thall 
call the iatefinal fubiance, on account of the fhape i in 

~ which it is feen. 

This particula ir, inteftinal, fubftance, of which 
the marrow of the brain is formed, is not foluble in 
water, any more than is the tranfparent matter with | 

‘which thefe inteftines feem tobe filled. The round 
corpufcles likewife, that have been defcribed, » Age 
not capable of being diffolved in water. ; 

Such is the ftruéture of the medullary fubflance 
of the brain, and in this way I have found it in all 
the anunals Thave examined. ‘My obfervations on 

4 : this 
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this fubjet conclude here, and I can venture to fay, 
that I flatter myfelf with not having been deceived. 
All that I could further advance on this occafion, 
would be nothing more than conjectural hypothefes. 


Cortical Subftance. 


The inteftinal ftruéture I Had difcovered in the 
Medullary fubftance of the brain, affifted me in dif- 
covering fomething like it in the cortical fub{tance 
of this vifcus. I fay fomething like it, becatife I 
could not after all trace the progrefs and inteftinal 
ftructure of this fubftance in fo clear a way; as I 
had done that of the medullary one. 

I began to examine the.cortical fubftance, in the 


‘way in which I had examined the medullary one, 


viewing a thin lamina of it moiftened with water. 
Fig. 6, 77. reprefents this lamina obferved with a 
very ftrong lens: It feemed to be formed of an 
irregular web, gratiated here and there, which ] 
fhould have fuppofed a cellular membrane, if I had 
trufted to a fimple infpeCtion. Befide this fubitance, 
were very finall, irregular, tranfparent, fpheroidal 
éorpufcles, which feemed filled with a gelatinous 
humour, and which were not foluble in water; they 
were fmaller than thofe I have obferved in the me- 
dullary fubftance, but in every other refpect like 
them. I now had recourfe to a ftill ftronger lens, 
with which I at length fucceeded in obferving a 
ftructure altogether like that I had obferved in the 

R 3 medullary 
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medullary fubftance; that is to fay, compofed of 
a tranfparent, organical, vafcular fubftance, formed 
like the inteftines. On obferving Fig. 7. its revo- 
lutions and windings in this fubftance, like thofe 
in the medullary, will be feen at m, a; it. only 
feems to differ from the latter in the finenefs of 
its vefiels, which it is very difficult to fee diftinét- 
ly. -About it were the corpufcles, 7, 7, which like- 


wife feemed to be furrounded by fomething. The 


obfervations I have fince made, have more and more 
convinced me, that the ftru€ture of the cortical fub- 
- {tance of the brain, is as I have defcribed it, and that 
it does not differ fenfibly from the medullary fub- 
‘flance, although their colour makes them appear 
fo diftinét. I do not pretend to deny, but that 
the ufes of thefe two organized fubftances may be 


a little different; and the different dinie@mans of 


_ their refpective inteftinal fubftances, give great reafon 
to fufpect it. 
I wifhed to fee the union of thefe two fubftances, 


and to obferve the end of one, and_ beginning 


of the other; but could not fucceed. It however 
appeared to me, that the fluid with which the in- 
teftines of the cortical fubftance feem to be filled, 


agrees in its nature with that of the medullary 
fubftance. 


I 


Retina. 


After having examined the primitive ftructure 
of the nerves, and thofe of the. cortical. and me- 
; aac cullary 
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dullary fubftances of the brain, I thought it proper 
to beftow a particular attention on the parts in 
which the nerves terminate, or where they become 
the organs of a particular fenfe in an animal. 
For this purpofe I made choice of the retina, which 
appeared to me the moft proper organ for my pur 
pofe, and the ule of which is the moft noble. I 
referved to another occafion, the examining the 
nervous expanfions directed to the other fenfes: 

Authours ate divided among{t themfelves as tod 
the primitive ftructure of the retina, although 
they agrée in general in other refpects, as to the 
nature of this organ, which they believe to be 
formed of the medullary part .of the optick nerve: 
Several have believed it to be a pure web of ner- 
vous fibres, the primitive fize of which, as may 
be feen in the works of Portenfield and Gefner, 
they have even gone fo far as to determine; but 
the exiftence of thefe fibres, and their fize, in thefe 
authours, are rather founded on theory, than on im- 
mediate obfetvation ; fo that a nice obferver, who 
does not content himfelf with hy pothefes, can have 
but little dependance on their calculations. 

There are others indeed who have ftruck into 
the path of. obfervation, but their refearches have 


been very fuperficial, fince they have contented | 
themfelveés with fimple ocular infpections or with — 


very common lens’. It hence has arifen; that they 
have given us nothing more than vague and gee 
neral opinions, and have confidered the retina a3 

R 4 pe 
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ho-other than an expanfion of ‘the medu 
of the optick nerve. 

But others again, more Jehtutous: and seen Oak | 
to obferve very minute bodies with very fron 
Jens’, have carried their tefearches ftill farther, — 
and hile affured us that the retina is not formed 
of diftiné nervous fibres, but rather of the mu- 
cous fubftance of the brain, which feveral of thefe . 
obfervers i imagine they have difcovered, and which, 
as We have faid above, i 78 nothing more than a mafs | 
of very fmall fimple fpheroidal corput fcles, or as 
others ‘have thought, of a confuled lease: 


pulp, or of dmibté threads, and cellular lamina. ~ 


Some obfervations I had previoufly made on the 
retina of rabbits, were very ufeful to me in the 
examination I afterwatds entered upon, of the re- 
tina of other animals. Had I‘not known the quali- 


Wee 


‘of the former; I fhould perhaps like others 


ie been deceived, and, fhould have denied a 


firucture to this organ, whieh i is abfolutely ee 
6 it. € 

The tetina’ of | rabbits obfervéd with the aanele 
éye, appears very different from that of other ani- 


" Paals viewed in the pee way. A Particular ftruc- 
Bis in the former inftancly. fixes the attention of 


-thofe who obfervé it. In the inner part of the re- 


Le (lee Fig. 12 ) and oppofite the lower entry 
of the ‘optick ‘nerve, a pretty deep hollow, the, 
edges of which are well raifed, forms itfelf; it is 
Wider towards the head and upper jaw, than towards 
the two corners of the eye. From the bottom of 
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this bathe nacre a very great aatiber WF excted- 


ingly finall and very white nervous threads, which 
fpread all around it, as rays that diffufe themfelves 
from a comimon centre, and form the retina. 

If the optick nerve be divided lengthways witht 
a fealpel, into two equal parts, the threads of it, 


which are tio other than a continuation of the 


above mentioned filaments, cotrefpond perfectly 
with them. Thefe nervous filaments on their leav- 
ing the hollow, continually diminifh in fize, and 
ramify ; in proportion as they are more diftant 
from theft origin. they become more numerous, 
till at leneth, being fo very fine as to be fearcely 
vifible, they terminate in very fubtle threads at the 


beginning of that part of the retina which I thal 


call mucous, to diftinguith it from the other, which I 
fhall “call radiated, or filamentous. The nervous 
©. Ta , . e °: ¥ 

rays diffufe themfelves in every direction round the 


hollow, but gre very long in two parts, r, r, dia- 


metrically oppotite to each other, and occupy the 
greater part of the internal portion of the cye, fo 


that the ufiradiated part of the retina is very {mall 


in this place, in comparifon with the other two 
parts which corref{pond with mm, m. 

Thefe {mall nervous filaments, when very nicely 
examined, are of a crooked ftructure, and have 
the ufual appearance of f{pires or bands, above all 
at the other parts. where they are leaft divided ; 
But this is very difficult to be diftinguithed 
clearly. | 

Thefe 
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Thefe finall nerves, or radiated fibres, which are 
fo eafily diftinguifhed in the eyes of rabbits, even 
without the help of glaffes, are obferved with 
great difficulty in the eyes of other animals. I. 
candidly acknowledge, that if I had not firft feen 
them in rabbits, I probably fhould not have found 
them in other animals, fince not having any fuf- 
picion of them, I fhould not have examined the 
retina with all the attention that is neceflary to 
diftinguifh them. I muft likewife obferve, that it 
is very difficult to view thefe radiated fibres dife 
tinétly, and to verify their exiftence; to fee them 
with facility, very ftrong lens’ muft not be em- 
ployed. The beft are thofe that feareely magnify 
fix or eight times. The retina muft likewife be ex- 
amined at the entry of the optick netve, where the 
medullary part of the nerve is the largeft: It is only 
diftinguifhed well and to a certainty, in fome lightss 
I have fucc eeded in diftinguifhing it fill better 
when I have thrown the marine or fome other 
acid, well diluted with water, upon the retina, 
which then becomes white and opake, and the 
nervous fibtes are more clearly feen in it. Some- 
times I have viewed them very well, after throw- 
ing fome drops of water on the retina at the 
entry of the optick nerve. Although I am very 
certain of the exiftence of thefe {mall radiated 
fierves ih the eyes of all the animals, fuch as oxeny 
lambs; and kids, that I have hitherto examined, I 
_ thall however be not at all aftonifhed, fhould they 
be hiddei to the eyes of many obfervers, even to 
fome 


er 
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- fome who beft underftand the ufe of the micro- 
fcope, and view the minuteft objects in the beft 
manner. Thefe {mall nerves do not efcape the eye 
on account of their extreme finencfs, but rather on 
account of the great conformity they have to the 
pulp of the retina itfelf, which covers and conceals 
them, if I may be allowed the exprefflion, from the 
obferver. They appear to me to be of the fame 
length, in the eyes of all animals, except, as has 
been feen before, in thofe of rabbits, and they dif- 
appear’ when arrived at two thirds the {pace that 
is found betwixt the entry of the optick nerve, 
and the plexus ciliaris, fo that the unradiated re- 
tina in thefe animals only occupies one third, or 
thereabout, of the orbit of the eye. 

Thefe radiated nervous fibres are very numerous, 
and feem to be formed of, or covered with, a medul- 
lary, dark, flightly tranfparent, pulp, which when 
examined with the ftrongeft lens’, feems to be com- 
pofed of very fmall tranfparent {pheroidal bodies, 
well united together, and tied as it were by very 
fine tranfparent membranes or filaments. 

That part of the retina in which the fmall nerves 
are feen in a radiated form, ought then to be con- — 
fidered as compofed of two parts, one radiated, the 
other pulpous, or fimply medullary. The radiated 
part of the retina, if the eye be examined at the 
pupil, is covered with a particular fubftance, like 
a non-organick mucus, and the part beneath this 
‘mucus is formed of {mall, decreafing, longitudinal: 
nerves, that is to fay, of nervous rays. 


I found 


352 BOO. No Dia Md 
I found the unradiated nervous part of the és : 
tina, to be likewife compofed of very fmall ners 
vous globules, fupported by a very fine tranfparent — 
cellular web, in which it feemed in fome way td 
enclofe icfelf, Thefe globules are. fimaller than 
thofe of the blood; I found them in rabbits tobe 
about +0 part.of an ich in diameter, whilft thofe 
of the blood were the zy45 part: The globules; | 
which appear to be formed of a tranfparent gelly, 
4n the retina of rabbits, do not diflolve im water 
like the red globules of blood, and are ftrongly 
attached toa cellular fubftance, that feems to fupport 
them. Fig, 11. reprefents a imall portion of the 
fetiina, withthe globules and cellular web; 

The fizes and refpective forms of the lobules. 
of the nervous part of the retina are reprefented by 
Figures to, and11, The fmall.bodies in Fig. Key; 
reprefent the globules ef the retina, and thofe of 
Fig. 13. reprefent the globules of the blood. 

The globules of the retina have a great refem: | 
biance to thofe that are found in the brain: Wa- 
ter and acids produce the fame changes in them; 
they are equally tranfparent ; and I have only re- 
marked, that the globules in the retina are moré 
xc¢gular and uniform than the others. 

When the retina is kept along time in water, 
iand wiped a little, fhreds of it are: often found 
‘more or lefs deprived of thofe elobules;. and i it ap- 
*pears in thefe parts like an unequal, tugged, cel- 
‘\ular web, formed with fmall hollows capab e af 

| receiving 
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yeceiving thefe globules. Fig. 15. HOR: repre- 
fents the retina in this flate. 

Thus appears the retina when nicely obferved, 
-and we are fearcely permitted to penetrate farther 
into its nature. The part which correfponds to 
the entry of the optick nerve, and which extends 
a great way, is compofed ‘of very fine threads of 
nerves, and of a nervous pulp formed of very fmall 
tranfparent elobules, attached to a very loofe, tranf- 
parent, and rugged web. | 
. : The other part of the retina is fimply formed of 
: theufual globules, and cellular web; and as far as I 
could obferve, feems to have no nervous threads in 
its compofition. 

Withing to be better acquainted with the nature of 


-thefe cellular webs of the retina, and how the glo- 


bules of the medullary part are attached to them, I 
began afrefh to examine thé retina with very ftrong 
~ dens’, and have at length, after many attempts, been 
able to diftinguifh more precifely. I think I may 
venture to advance that thefe cellular webs are no 
other thana net-work of very {mall tranfparent 
crooked veffels, to which, as is feen in Fig. 74. 
thefe globules attach themfelves. Thefe crooked 
yeffels refemble very much, in tranfparence, figure, 
and progrefs, thofe of the medullary fubftance of 
the brain, and they only feem to differ in their fize, 
which is fomewhat fmaller, fo that there feems to be 
a particular inteftinal fubftance, which is found ia 
all thefe parts. 


Since 


et 
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Since the experiments of Mariotte, and the caleue 


lations of Daniel Bernouilli, we know that the part: 


of the retina which correfponds totheentry of the op- 
tick nerve, is blind, that is to fay, that the images 9 


of objects expreffed there, are in no way perceptible 
to us; and this nervous part in man is nothing lefs 


‘than a fmall difk of the diameter of a paris line. 


The nervous fibres in this place, are larger and more — 


heaped together than in any other parts; the pulp 
is likewife larger and more heaped. However in- 
credible it may appear, it is certain that the {mall 
nerves and pulp of the retina I have juft mentioned, 
are notorgans of fight, andthat they only become fo 
in the part where all is finer, more rare and more open. 
Is this infenfibility. of the retina to the light, caufed 


by the nerves being as yet too large and not well 


freed from the cellular membranes? Or is it cau- 


_ fed by the pulp of the retina being too much heaped, 


preventing in this way the rays of light from Sut | 


thefe RarVES 4 ae 


ie ay 


tant (alban gt examining whether the Retina: is in all 


its parts fenfible to external objects. — | 

At a fmall diftance from the entry of the optick 
nerve it isas has been defcribed certainly i and it 
clearly continues to be fo ata creat diflance fram the 


fame nerve ; the rays of light likewife extend them-_ 


felves to a great diftance, when we regard fubftan- 
ces in 4 natal way ; but let me enquire whether 


this vifion is produced at the {pot where thee end, : 


aga ) Me: and — 
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and the mucous part of the retina begins. Do 
‘external bodies there caufe afenfation? Ina word, 
how far does the organ of vifion extend? The folution 
of thefe problems, however difficult they may be, 
is not impoffible, It depends on an exact knowledge 


\ of the parts of the eye, and a few experiments pur- 


pofely made; I however have not time to bufy my- 
felf in this fearch. It is generally known that in 
proportion as images are expreffed at a greater dif- 
tance from the optick nerve, the objects are feen 
more confufedly ; ; fo that there is in all appearance, 
a {pot or limit, at fome diftance'from the optick nerve, 
where vifion is the moft diftinct, without our being 
yet able to affure ourfelves whether it be at the precife 
place where the nervous part of the retina begins. 

The blood veffels of the part, and principally 


the venous ones, are generally covered with the 


nervous fibres of the retina, and with its mucous 
_ fubftance. They are at leaft very often obferved 
to be fo in the eyes of oxen; but thefe vefiels are 
in many places totally deprived of every nervous 
fubftance, and in thefe parts frequently crofs the 
retina, and its adjacencies, breaking its order and 
texture, and fo rendering it in many places infen- 
fible to external objets, although it does not ap- 
pear fo to us, on account of the great mobility of 


ane ever 


Fig. ro, and 11. of Plate IV. reprefent two fin- 
gular canals, with intermiffions here andthere. It 


-may:be fufpected that they are lymphatick veffels; 


above all that of Fig. 11. I cannot decide as to 


their 


te 


of die Dearie) i oes “asp. z 
It remains, for me to ake an chfervatien or ie 
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their nature, having fo feldom met with them, hy 
found thefe two yeflels, in examining the : ete. 


ae Easy 


two, on certain figures of Plate V. which have peknes 
improperly introduced, by an errour of the ‘engras | 
ver, into that plate. | | 

Fig. 1. reprefents feveral oviform bodies of ae 
ferent fizes, which are found in the external cel-_ 


Jular coat.of the nerves. 
Fig. 2. reprefents very fmall corpuicles which » 


Lhavé obferv ed in examining the medullary fub- 


fiance of the nerves. In Fig. 3. are other oviform 
bodies, which are globul es of the blood of a rab- 
bit, and lead to a comparative judgment. of the | Te: 
fpedive fizes of one and the other. 
Fig. 4. reprefents feveral winding cylinders of 
the adipofe membrane. ; os 
Fig. 5. reprefents two threads, m, a, one pled 
at the fide of the other, to fhow their. tefpective- 


fizes, m belongs to the adipofe membrane, anda to ~ 
the external cellular membrane of a nerve. They 


are of an equal fize. 


Me 


a 


ah 


4 t? 


cial 


b 
y: 
av 


On tae STRUCTURE or raz TENDONS, 


Tu E obfervations I madé on the friétuie 


of the nerves, and of the undulating pfogrefs of 
their primitive cylinders which caufes the uncom- 


mon appearance of bands I have before defcribed, 


‘ftimulated me to examine with all poffible atten- 


‘tion the ftruéture of the tendons. I did not find 


any difficulty in obferving a certain fpiral form in 


them, although it did indeed appear lefs regular to 


Mme than in the nerves. This apparent fpiral form 
is obferved, not only in regarding externally the 
larger tendons, but even-the very {malleft of thein. 
Thefe bands however, when better examined, have 
tather the appearance of longet or fhorter winding 
{pots, which a nice obfetver will eafily diftinguifh 
from the bands that are feen in the nerves, and 
Which we have deferibed. When a tendon is exa~ 


myo. 11.0%" 3 mine 
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mined with a lens that magnifies but a few times, © 


white {pots are perceived through the cellular 


membrane that covers it, as they are reprefented 


by Fig. 1. Plate VI. in which the tendon is mag- 


nified fix times. Fig. 2. reprefents another tendon — 


likewife obferved with a very weak lens, and in which 
the fpires, or {mall curvilinear fpots, were ‘more re- 
oular, and very much refembled thofe obferved in 
the nerves. This fpiral ftru€ture of the tendons is 


likewife obferved with the naked eye, though not 3 


fo diftinétly as with a microfcope. - 
'My principal attention was to examine nicely 
the elementary threads of the tendons, their fize 


and their progrefs. Lat firft fufpected that their — 


progrefs was analogous to that of the primitive 


nervous cylinders, and that the fmall white curvi- 


linear fpots owed their origin, or their apparent f 


exiftence, to it. 


This laft refearch feemed to me the more - impor- ‘ 
tant, fince it tended to decide whether, befides the \ 


whole nervous fyftem, other organical parts. were 


hse 


to be found in’ an animal, of an ‘undulated and 


winding texture, like that of the elementary paits ‘ 


of the nerves. 


All the tendinous Biince: in een or marhend 
all the tendons, when examined with a microfeope,. 


feemed to be formed of a vaft many very, fmall, 


fimple, longitudinal fafcie, {eparated one from. the : 


other by the cellular membrane.” Each of ‘thefe 


fafite; which I fhall call primitive fajcia, becaufe 


they « are not compofed of fmaller ones, is formed of 


4 . an 


- 
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an infinite number of ne a fine threads, which 
I ‘hall call primitive tendinous cylinders, becaufe 
they are not fubdivided into fmaller ones, in what- 
ever way they are prepared or examined. Thefe 
primitive cylinders run along the tendon for its 
whole length, and are folid throughout ; that is to 
fay, neither vafcular nor hollow. They are much 
Ymaller than the primitive nervous cylinders, and 
are tied together in the primitive tendinous ‘fafcia, 


by an almoft imperceptible, fubtle, and elaftick 


cellular membrane. Thefe primitive cylinders ap- 
peared to me of the fame fize throughout the 
whole of the tendon in ani animal, and likewife in 
all the tendons, They are homogeneous cylinders, 


every where uniform, neither hollow, nor formed 


of fmall veficles or globules; in a word, they are 
canals. 


All the refearches I made to difcover whether 


; thefe cylinders were compofed of other {maller parts, 


. were totally fruitlefs, fo that I am obliged to con- 
| fider them as non- organick, primitive folid threads. 


Thefe primitive cylinders then, which compofe the 


_ tendinous fubftance in its laft decompofition, being 
many of them united together, form the primitive 


tendinous fa/cig; and it is from feveral of thefe 
laft that the tendon is at length compofed. As the 
cellular membrane which binds together the pri- 
Mitive tendinous cylinders yields eafily, and as at 


the fame time that of the primitive fa/fcia itfelf is 
tran{parent, it is eafy to diftinguith the progrefs of 


the primitive tendinous threads, and this progrefs 
; S 2 is 


X | 
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is fo very like that of the primitive nervous cylin- 
ders, that it would be difficult to diftinguith them. 
The tendinous threads elongate, and form undula- 


tions j in the whole fubftance of the tendon, and the : 
appearance of a fpiral ftructure and of bands in the | 


tendons, as well as in the nerves, is caufed by thefe 


undulations. 
Fig. 3. reprefents a primitive tendinous fafiia, 
which appears formed of a vaft number of primi- 


tive tendinous threads. Thefe threads, parallel to 


‘each other, run along the tendon, forming regular 
undulations, from whence, as has been faid, arifes 
_ the appearance of bands or fpires. At, 1, two of 


thefe threads are feen, purpofely feparated from: 


each other with the point of a needle. a 


j ~- 


Fig. 4. reprefents another tendinous fafcia, com- 
‘poled of primitive threads, r, r, r, obferved in — 


water, and ftripped of their cellular membranes. 
The cylinders here are neither undulated nor wind- 


ing, becaufe they have been pulled out, and de- 


ranged from their natural ficuation by the needle 


with which I feparated them. 


My refearches into the ftructure of the cellular 


membrane of the nerves, which, as we have feen, 


is no other than a web of very {mall, winding, tran{- 


‘parent cylinders, led me to think that the cellular 


‘membrane of the tendons fhould be of the fame 


nature, that is to fay, quite filled and woven with 


the fame ‘cylinders. I have in. reality obferved 


them with very little difficulty, and found them of 
ens et ae 
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the fame fize and form as in the nervous membrane; 
and their progrefs to be alike in both. | 
Fig. 5. reprefents a fmall portion of the mem- 
brane, or cellular web, of a primitive tendinous 
fajcia. It was formed of a great number of wind- 
ing cylinders, of which a few only are exprefled 
in the engraving, that they may be the better diftin- 
euithed, and are indicated by the letters 7, r, r, r, 
¥,7, 7. Lobferved them with the fame lens with 
which I obferved thofe of the cellular membrane of 
the nerves, and the primitive tendinous threads of 
Fig. 4. and 5. explained above. The fizes of thefe 
threads of the tendon, and of the cylinders/of its 
coat, are equal to thofe of the winding cylinders of 
the nerves, and almoft equal to thofe of the primi- 
tive tendinous threads themfelves, fo that they 
| may be all regarded as pretty alike in fize, without 
falling into any fenfible errour. 


On the Tendinous part of the Diaphragm. 


Fig. 1. of Plate VII. reprefents a portion of the 
diaphragm of a rabbit. a, p, 9, r, is the flefhy 
part; a, m,’c, r, the tendinous part; x, is the trunk 
of a nerve that enters the diaphragm, and a,-r, is a 
vein. What deferves attention is, that the nerve 2, 
has all its ramifications towards the flefhy part of 
the diaphragm, and none towards the tendinous 
part. ‘T have however found nerves in’other ani- 
| 5 3 mals, 
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mals, which led towards the tendinous. part 3 but 
they had no further ramifications in their progrefs 
towards it; and I have not till now obferved in 
any cafe, any nervous branch which ended i in the 
tendinous part, as. happens in the flefhy one, where. 
they decreafe rapidly and difappear. fib Sf ahene 
the branches of the Nerve #. 0, 0, 0, 0, are the: 
branches of the vein 4, 1, towards the flefhy. part.. 
Prd Ae very, {mall branches of the fame vien, run- 
ning inalmofta ftraight line along the tendinous part 
of the diaphragm, and forming, as is feen, avery few 
{maller branches. 4,4, U, U, UW, Uy u, are very, fmall 
longitudinal veflels without ramifications, which, 
rifing from, the vien a; 7, run along’ the tendinous 
part. | | 
The se digit fubftance i is bright like aus and 
Baca and its branches, even the fmalleft of | 
them, are opake. Ifthe fmaileft thread of a nerve 4 
were teceived nat, 1 would be eafily feen ; and 
this very different mode of ramification which the 
nerve affumes i in the two different parts of the dia- 
| phragm, is as complete a" proof that the tendons do . 
_not receive nerves, as it is certain that the riecteioe ‘ 
do’ réceiveithem ; it is a complete proof, that thefe 
two: animal. fubftances, are perfectly different from | 
each other ; sand it proves the falfity, of one. ever 
having. been, or having: ever degenerated hal the 
other, as many anatomifts have believed. | Rites 3 
| >The phyfical reafon why the. nerves. de not ras 
mify ‘towards the tendinous parts of the. diaphiagm, 
and. we the veffels fend very few ramifications, 
nh pe and 
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and thofe fearcely. perceptible, to thefe parts, may, I. 
think, be principally afcribed to the fubftance’ of. 
the tendons itfelf, which prefenting a greater ‘ob- 
ftacle than the flefhy part, does not allow a great and 
free vegetation, either to the nerves or veffels. j 

“When the tendinous part of the diaphram is nice-. 
ly examined, as well with the naked eye as with; 
elaffes, the ufual {mall fpots and bands are obfery ed. 
in it, formed in the accuftomed way, of undulating, 
threads. Fig. 2,, reprefents avery {mall portion of. 
this part of the diaphram, in which, obferved with 
avery {trong lens, is feen the undulated progrefs of 
the primitive tendinous threads. 

- The ramifications of the blood veffels likewife de- 
ferve fome confideration. The vein throws out all 
its principal branches towards the flefhy part of the 
diaphragm, or rather, its. principal ramifications ; 
and thefe are very {mall, A vaft number however of 
- very fine veflels, without the ufual ramifications, . 
. and almoft parallel, run in a right line by the tendi- 
- nous part, and pafs into the oppofite flefhy part, 

where they ramify, and at length lofe themfelves. 


On the Siruttare of the Mufcles. 


“My obfervations on the tendons led me to ex- 
amine the mufcles, or rather their elementary fi- 
bres. The ftruéture of the mufcles, when obferved, 

_ is more regular and lefs uncertain than that of the 
tendons, although obfervers do not agree as to all 
aches eb Siam | the 
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the particulars. ‘The learned Prochafka deferves 
here again a particular homage, for having fup- 
plied us with a fmall work, entitled, de Carne Muf- 
culari ; Vindob. 1778, in which he leaves us ven 
little to defire on this fubject. 

This fkilful profeilor finds an appearance ofwhit- 
ifh wrinkles, on examining the mufcular fibres with - 
a very ftrong lens, and is perfuaded that they are | 
no other than fuperficial impreffions made by the. 
veffels, cellular cylinders, and perhaps likewife the 
nerves, which furround the fheath of the mufcular. 
fibres themfelves. Heis of opinion, that when a 
mufcle is boiled in water, thefe veffels and very de-. 
licate threads fhorten, embrace the fibre here and 
there, and imprint on it the whitifh wrinkles or 
crevices. a ae 

Prochafka reprefents the appearance - nen 
wrinkles by Fig. 12, of PlateIV. inhis work, and’ 
this Figure is perfectly fmilar to plow I and tat 
of Plate VI. of mine. Dae 

‘1 obferved in breaking the mufcle Bg depirees)” | 
with very fharp-pointed needles, that it is at length’ 
brought into very fine threads, which no pains can 
divide again into lefler ones. I fhail gt thefe fila- 
ments primitive flefhy threads, | 

Some hundreds of thefe threads united together, 
form a fimple fafcia, which 1 fhall call primitive 

felty fafcia. The mufcle is at length formed. of 3 a. 
great number of thefe fafcie. 

I examined thefe flethy fafcie with all poffible ate a 
tention, ¢ and with lens’ of sy part of an inch in the 

focus, 
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focus, but have never fucceéeded in finding a ftruc- 
ture altogether fimilar, either to that of the tendons, 
or that of the nerves. The greater part of the fmall 
white fpots that ran tranfverfely acrofs the fafcia, 
were curvilinear, femicircular, uniform, and unin- 
terrupted. Ls ! 

_ Fig. 6, Plate VI. reprefents four primitive flefhy 
fafcie, in contaét with each other, and covered with 
their cellular membrane. Two M, Mm, $; $, are, as 
I have faid, fpotted circularly, and in the twoothers, 
ft, 7, 4,4, the fpots feem in fome places to form 
a certain number of {mall angles, fuch as are defcrib- 
éd in the Figure. This is all I could obferve to a 


certainty. 
Fig. 7 reprefents a primitive flefhy fa{cia, cover- 


ed like the four others; with cellular membrane, 
but only in part. I fucceeded in raifing this cel- 
lular membrane, as it is defcibed in the plate, at one 
of its extremities, and in obferving the primitive 
 fiefhy threads, and at the fame time, the fmall circu- 
lar {pots. The primitive flefhy threads are folid cy- 
linders, equal to each other, and very perceptibly 
marked at equal diftances, with refemblances to 
fmall crevices or wrinkles. I could not perceive a 
true undulated progrefs in thefe threads, and the 
fmall curvilinear fpots of the primitive fafcia, ap- 
peared to me tobe occafioned by the fmall indent- 
ed marks of the primitive flefhy threads. m, 0, r, c, 
is the part ftill covered with the cellular membrane ; 
a, e, are primitive flefhy threads, feparated from 

each other, 
fig. 
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Seal 


Fig. 8, reprefents a primitive fiefhy, fafcia, co» 
Vio with its fheath. After feveral attempts, i 
fucceeded in ftripping it entirely, as it is drawn in 
Fig. 9, It was compofed of a.very. great number of 
folid. homogeneous. cylinders, which. were inter- 
rupted at equal diftances, by very fmall marks, or 
lines} which, obferved in> different pofitions, might 
have pafled for fmall globules. I cannot decide. as 
to their true nature, obfervation not carrying: me 
further., Sometimes. one would fuppofe thefe ap-.. 
parent globules to be fo many wrinkles, formed by a 
the contraction of the threads themfelves. eal a ee 

Lobfervedthem, both immediately after the ani. 
mal’s death, and when they were on the point, of be- 
coming putrid. Fig. 9, does: indeed reprefent. thefe 
cylinders alittle undulated, and fo they.appear to. 
the naked eye; but they could not be i in their real: 
ftate, after. the preparation they underwent. The let- 
ters, r, 75 7) r, exprefs primitive flefhy threads, a, 
Jittle feparated from com other, and: doe: a Te-. 
union ata. a ) 

Thefe fucceffive cihtermabene, for cach me to. ch ean 
fome difference betwixt the progrefsof the tendinous, 
cylinders,;and that of the flefhy cylinders ; om the, ap- 
pearance of {pots in the priinitive flefhy fafcia. likes, 
wife feems a little different, from that of the fpots. 


of the tendons. ny Be : 

al, alfo paid.a particular attention to the coats and 
cellular: membrane of the mufcles, and. found them 
to be formed; as in the,tendons, | of. the. ufual. tranf 


parent winding cylinders, Fig. 10, reprefents a 
fmall. 
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fmall portion of the cellular membrane of the muf- 
cles, which is feen to beno other than a web of ve- 
Ty) fmall cylinders, m, m, 7, r, thows. their pro- 
grefs, and fize, which are exactly, the fame as: in 


the tendons and nerves, ; 


Difference betwixt Nervous, Tendinous, aud Mufcular 
! Subfiances, 


After all that has been faid on. the. ftructure of 
the nerves, muicles, and tendons, thefe three fub- 
ftances ought readily to be diftinguifhed one from 
_theother. It has been feen that the nerves are com- 
pofed of tranfparent primitive cylinders, which ap- 
pear to be filled with a mucous fubftance. » Thefe 
cylinders are much larger than the primitive flefhy 
cylinders, and primitive tendinous. cylinders,. fo 
that itis abfolutely impoffible to confound. them 
together. ‘The primitive nervous fibres have ano- 
ther characteriftick in their progrefs ; they run fer- 
pentining and undulating, whilft the flefhy fibres 
tend very much to. aright line. 

The primitive flefhy threads of the primitive 
nervous cylinders are inftantly diftinguifhed, not 
only by their being fo very fmall, and by their pro- 
prefs, but likewife by their folidity. They are in 
no way either veflels or canals, but folid cylinders, . 
homogeneous throughout. The apparent ftructure, 
hot only of the fimple primitive flefhy thread, but 

likewife 
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~ likewife of the flethy fafcia itfelf, is befides altbae. 
ther different ; and when we are a little accuftomed 
to examine them, it feems no longer poffible to be 
miftaken, and to confound one with the other. It 
is true that the primitive tendinous threads have an 
undulated and winding progrefs, like the primitive 
nervous canals, but they are much {maller, and 
like the flefhy threads, are quite folid, fo that it is 
impoffible to miftake them for the primitive nervous 
cylinders, which feem to be filled with a diftin@ 
fubftance. Neither can the flefhy threads be eafily 
miftaken for the tendinous threads, although both 
“of them are folid and of equal bulk, becaufe the 
Jatter are evidently diftinguifhed by their® winding 
progrefs, which is not feen in the flethy threads ; 
and becaufe they do not alter in fize or fhape on 
their progrefs, in oppofition to the flefhy threads 
which are. interrupted continually by {mall at 
tions and nodofities. 

Thefe characterifticks being once well eftablith- 
ed, I repeat that it is no longer poffible to confound 
thefe three animal fubftances, the nervous, the 
flefhy, and the tendinous, together. I have many 
times made the proof of this, without ever having 
been deceived. I employed, a perfon to put the 
fmalleft imaginable particle of a nerve, a mufcle, 
or a tendon, at his choice, under. my microfcope 5 . 
thefe particles were detached with the point of a ve- 
ry fine needle, from the above fubftances fwimming 
in water ; a moment’s examination enabled me to 

‘know 
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know them to a certainty, and to diftinonith to . 
which of the three fubftances they belonged. 

It would be fuperfluous to dwell on the impor- 
tance that the diftinétive characterifticks I have 
fixed on the primitive ftru¢ture of the nerves, mul- 
cles, and tendons, may be of to anatomy, and to 
animal phyficks. It is ftill doubted whether many 
of the parts endued with motion, have, or have 
not, mufcles. No one can be ignorant of the dif- 
pute on the flefhy fibres of the uterus, particularly 
on the exiftence of the mujfculus orticularis of Ruifch. 
When we fee an Albinus pafs this mufcle in filence, 
when {peaking of the uterus; a Haller who cannot 
find it; and Ruifch himfelf who appears to difvaow 
it in his old age, we remain in fufpence on viewing 
the excellent refearches a great Englith apevortt 
has made into this mufcle (a). 

All the difficulty lies in knowing whether what is 
by fome called a mufcular fubftance in the uterus, 
is really fo. The exiftence of a fubftance in this 
vifcus is inconteftible, and this fubitance by fome 
is faid to be flefhy, whilft others openly deny it that 
quality. Avery fmall particle examined by a good 
obferver in a microfcope will decide the queftion. 
The characterifticks of the ficfhy fibre are too clear 
to be confounded with other animal fubftances. 
The nature of it may then be determined in a few 
inftants, and the queftion, which to the great {can- 
dal of anatomy has exifted for half a century, may 
be decided. 


(a) Hunter de Utero Gravido. 
\ The. 
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animal machine, and a like trial may be made, when 
there is a doubt whether any particular part does; 
“or does not, receive tendinous fibres. Thecharatterif- 
‘ticksof thefelaft areno miore equivocal than’ the flethy 
‘fibres, and a microfcope may determine toa ye fa 
whether fuch parts aretendinous or not. . 
Ina word, I believe the well eftablifhing the cha- 
racterifticks of the three ‘fubftanices, the nervous, 
flefhy, and tendinous, to be highly advantageous ; 
and if I had found myfelf in favourable fituations, I 
fhould already have made-applications which would 
have been ufeful to the knowledge of the;-human bo: 
dy, and fhould probably have diffipated many doubts, q 
‘and terminated many queftions, as to the ftru€ture of 
many of its parts. Wherever, for example, there - 
are tendinous fibres, it would not be difficult to 
explore them, and to afcribe to Bib) part the tex 
tureitreally has. 
‘I was defirous in the mean time of: examining, ac: 
cording to the rules 1 have eftablithed above, what 
the ftructure of the fimall blood- veflels is; and in 
{pite of my attention and patience in the courfe of 
my obfervations, I have not been able till now to 
fee any thing that might lead me to fufpect, that* 
‘there were either nerves or mufcles in the textures 
' oftheircoats. 1 do not pretend however to affert any 
thing decifive on the fubject, and even with other 
obfervers to bufy themfelves u pon it, and to fee 
whether or no I have been miftaken. But they will . 
in the mean. time allow me.not to admit of thofe 
theo- 
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theories that have “a nervous or mufcular sftruc- 
ture, of which they fuppofe the ‘blood ‘veffels 
to be formed, ‘for their bafis, and which mime do 
not fee. ) | 
‘Many things have been written, and moft ise 
them uncertain, on the ganglions. It is generally 
believed that they ferve to collect the medullary 
part of the nerves, and to furnifh an origin, as if 
each of them were a {mail brain, to new threads of 
nerves. By entering upon a fhort inveftigation of 
the ganglions, a good obferver may eafily know the 
ftructure of thefe organs, and form % truer concep- 
tion of their ufes, which feem to be very important 
to the animal economy. 

Were | in circumftances more favourable to this 
fpecies of obfervations, I fhould not fail to examine 
all thefe parts, and ftill many others, which I am 
obliged, for the prefent however, to leave to the 
induftry of other obfervers. J fhall only fay two 
words on tendons. Anatomifts difpute whether 
they be or not, an elongation of flefhy fubftance, 
that is to fay, of the fame nature as mufcular fi- 
bres. 1 can take upon me to fay that [ have never 
feen a primitive flefhy thread, nor a primitive flefhy 
fafcia, become tendinous, ‘however 1 have multi- 
plied my obfervations, particularly on the tendi- 
nous and mufcular parts of the diaphragm, in 
fmall animals. I have feen primitive flethy fa/cie 
terminate as a flefhy fubftance, and have {een pri- 
mitive tendinous fafcie introduce themfelves be- 
twixt the flethy fafcie, but it was not to unite their 

fubftances 
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fubftances with.that of the others. In a word, offe 
fafcia does not begin where the other ends, but 
they introduce themfelves into each. other, like 
the cogs of two wheels that faften and rife one 
within the other; the tendinous threads particu- 
larly, penetrate a great way amongft the mufcular 


ones. 


On the primitive winding Cylinders of the Animal Body 

| or on the Cellular Membrane. | 
¥ | = 

The primitive winding cylinders I have difco- 
vered in the cellular membrane of the nerves, 
tendons, and mufcles, are of all the parts or or- 
eans that I know of, in the animal body, the 
{malleft.. They are, as has been feen, much fmaller 


than the fineft blood veffels, that do notallow but 


one elobule of blood to pafs at a time. All the 
attempts I have made to reduce them into 
fmaller cylinders, have been ineffectual, and al- 
though they are obferved with glafles of the great- 
eft ftreneth, they appear very fimple, and not fur- 
rounded by other fmaller veffels. ? 

The philofopher who is not fond of. henethelen 
who admits no other ftructures or parts in the ani- 
mal body as certain, than thofe which obfervation 
has difcovered in it, will find no difficulty in con- 
fidering thefe winding cylinders, as primitive 
- fimple principles, not compofed of other leffer 

ones, This is a datum of which obfervation de- 
| : | monftrates. 
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rionftrates the reality, and from which we muf 
fet out, to reafon fundamentally on the functions of 
the organical parts of a living body. 

One general purpofe of thefe winding cylinders 
may be, if they are really veffels; to nourith the 
parts in which they are found, or which are fur- 
rounded by them: According to this hy pethefis; 

they may pethaps ferve for the nutrition of the 

primitive cylinders, as well nervous, as tendinous 

_and flefhy. But there is another purpofe, ftill more 
noble, and perhaps équally important; to be afcrib- — 
ed to them; the principal functions of life may 

even depend on them: the fmalleft changes made 

in thefe organs, may caufe the utmoft diforder in 
the animal economy: 

My experiments on poifons have flown that 
they bring about the death of an animal i in an un- 
known ways, and we feem to need the difcovery 

_ of a principle; an organ in fhort, on which thefe 

poifons act. Who knows but this principle, this 

organ, may confift in the winding eylinders we have 

_ obferved? But what can be expected from an 

- infenfible fubftance, and ohe on which poifons do not 

~ feem to have any action? © | 

But before we proceed farther; we muft fee whe- 
ther thefe canals or cylinders are found in other 
parts of the animal, and whether they form a fyftem 
of veflels and organs, hitherto unknown. 

We firft obferved them in the external cellular 
membrane of the nerves, tendons, and mufcles. I 
have fince fhown how they may with eafe be found 

Vou. Ik. 3 mm 
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in all the cellular membranes of thefe organs; fo 
that their whole cellular fubftance is a 4e of wind- — 
ing canals. ‘ilk Weak Bees 
I have obferved that when the kinins nervous — 
cylinder 1s covered with winding cylinders, its fize 
is more than double what it is when it is ftripped. 
A great number of thefe nervous cylinders form 4 
nerves, which are larger or {maller, and feveral of i 
thefe nerves are ufually united together, to form the 
very large ones. All thefe nerves have proper cel- 
lular coverings and common ones, and thefe cover- _ 
ings are made of winding cylinders. If I now fup- — 
pofe that the mafs of nerves is formed of two parts 
of winding cylinders, and of only one part of pul | 4 
mitive nervous cylinders, I do not think ‘I am 
much miftaken. By applying the fame mode of f 
reafoning to the tendons and mufcles, it will, be 
found that the winding cylinders make up the 
sreater part of thefe two fubftanees, becaufe® the | 
"primitive tendinous and flefhy threads are. of the — 
fame fize with the “winding cylinders, and thefe 
encreafe their mafs by the numberlefs windings — 
they make round the primitive cylinders of eae 
parts, over which they heap themfelves. s 
Some hundreds of primitive threads, whether 
flefhy or tendinous, form the primitive ‘fafcia ; and 
a great number of thefe at length form the mufcle - 
or tendon ; : fo that I think 1 fhall not be led into 
an errour by the belief, that out of fix parts, of. 
which the mufcles and tendons of an animal are 
compofed, five of them “are winding cylinders, - 
and. 
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and one only the primitive threads of thefe two 
fubftances.. 

We already fee ‘that codeine to this, a great 
part of the animal folids is compoled of winding 
cylinders ; it remains to examine whether thefe | 
‘cylinders are found in other parts. This refearch, 
which will throw a great light into the knowledge 
of anatomy, is very important...‘ 

Firft, it is natural to fuppofe, that if thefe wind- 
ing cylinders are generally found in the cellular 
membrane of the nerves, mufcles, and tendons, 
they ought likewife to be found in the cellular fub- 
‘ftance of other parts ; and as the membranes them- 
felves are no other than cellular, the winding cys 
linders fhould confequently be found i in thefe mem= 
branes. It would be tedious to give a detail here 
of my obfervations of thefe parts; I referve the 
_ doing this for another occafion: It will be fufiiz 

“tient to fay that Ihave found the whole cellulac 
 fubftance to be formed’ of winding eylinders, in 
_ whatever part of the body it is met with. I have | 
found them in the membranes of the brain, in the 
_ pleura, the peritoneum, the mefentery, the mediat- 
tinum, the pericardium, the perioftium, and the 
Pericranium, and in the ligaments of the liver and 
other vifcera. ‘The membranes of the arterics and 
veins are formed of thefe cylinders, and their inter- 
‘nal coats which feem fo compact, are woven with 
them. All the cellular fubftance, the facculi, and 
the Veficles which contain the fat, are a web of 
thefe winding cylinders. In a word, I know of no 


part in the body which has a cellular membrane, 
a Tk | 
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and Bode not prefent thefe winding cylindersis Fy 
fhould except the membranes of the vitreous and - 
cryftalline humours, in which I was not able to ob- 
ferve it; and alfo the lamina of the tranfparent 
cornea, which didnot prefent them to me with cer-— 
tainty. If thefe membranes be deftitute of winding 
cylinders, they muft be diftinguifhed from the or- 
dinary cellular membrane, and are of another a= 
ture. " , pie STS 
If it now be confidered that the cellular fubftance 
is found in all the organs of the animal body, and 
that all the folids are principally compofed of it, 
it will readily be concluded, that the winding cylin- | 
ders form the greater part ef thefe folids, and that 
call the reft is very trifling when compared with. them. 
‘The ufe of fo great a number of cylinders is. 
without doubt of the highetft importance ;_ but this 
is not the place to treat ofit. The fubje& requires 
"new obfervations, and very many experiments, the 
greater part of which IT have not yet made. I have’ 
fast thought that the matter of which they feem 
to be formed, is a glutinous fubftance fimilar in. 
-confiftence and colour to a gelly or a mucous mat= 
ter.’ I ami fomewhat apt to fufpedt, that the gelati- 
nous matter which is drawn, from, the animal fub- 
fiance, is nothing elfe than the matter of which. thefe 
winding cylinders are formed. But I repeat that J 
have not yetmade a fufficient, number of experiments: 
tO determine with certainty, either their real nature, 
“or the ufes. to which they may be deftined. in the 
living body. It is enough for me at prefent to have 
eftablifhed the exiftence, fize, and extent of them. — 
( rs . REFLEG? 


REFLECTIONS on tuz MOTIONS oz 
tHE MUSCLES, 


\ 


THE primitive nervous cylinder is abfolutely fim- 
ple, is never found larger or fmaller in its progrefs, 
and is not fubdivided i into leffer branches. It appears _ 
befides to be filled with an homogeneous, tranfpa- 
rent, concrete, matter or fluid, which feems in dif- 
F Piet cafes, to form itfelf into irregular fpheroidal 
_ corpufcles, more or lefs elongated, and generally of 
‘a much fmaller fize than that of the red globules of 
the blood. | " | 
{In animals, the nerves ramify much lefs than the 
_ arteries and veins, and their ramifications diminith 
“in fize much more than thofe of the bload-veffels ; 
obfervation has therefore eftablithed this truth, that 
there i is alefs number of ramifications of herves, in 
any given part of an animal whatever, a mufcle 
for example, than of veins and arteries: it follows 
fe hence 
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hence, that the fpace occupied by the blood veffels 
mutt be much greater than that. occupied ve the 
nerves. | | 
The primitive nervous ibd 1S s about hiicer as 
large as the primitive blood-veffel, and this laft’ is 
about four times as large as the primitive flefhy 
thread. Thus is the primitive nervous cylinder | 
about twelve times the fize of the primitive flefhy 
thread, and when the primitive flefhy fafcie are at- | 
be tentively examined, we can fcarcely fay that we ob- 
_ ferve blood- veffels in them, and remain. uncertain 
whether \ we really fee nerves in them or Not 5, and 
itis abfolutely impoffible in any circumftancé, to. 
fee either veffel or nerve proceeding to the primitive 
flefhy threads. It there were any blood- veflel Koy 
fhred af a nerve betwixt the primitive flethy 
threads, thefe threads would not meet in contact, 
as they actually do for their whole length their 
‘diftances would be rendered four times greater by: a 
the blood- veffels, and twelve times greater by the’ a. 
nefvous cylinders. Thefe would be much more * 
vifible to the microfcope, on account of their fize sy 
but we obferve nothing of them. The flethy threads : 
cling to each other in fuch a way for their whole 
length, leaving farce any fpace” betwixt, that we 
can fearecly perceive the very fine cellular web, ys ae : 
gintinows principle, that faftens them: together, 

We may I think deduce from hence, that a ee 
cle is in the greateft part formed of primitive: flethy 
threads, and in the leaft of primitive nervous, cyline: 
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ders. The blood veffels preferve a meats be- 
twixt thefe two quantities. 

‘We may likewife reafonably deduce, that the 
primitive flefhy threads are not accompanied 
throughout, nor environed on all fides, by blood- 
veflels, and ftill lefs by nerves; and I am almoft in- 
clined to think, that an entire flefhy fafcia, fcarcely 
receives any primitive blood-veflel, or primitive ner- 
vous cylinder. Hence it is {carcely probable, not 

4 £0 fay ‘abfolutely impoflible, that every flefhy thread 
_ eanreceive, either a venous canal, or a primitive 
nervous cylinder. Thefe feem to be the natural con- 
_ fequences of immediate obfet vation, and of the very 
gteat difproportion there is betwixt the fize of the 
primitive fiefhy threads, and that of the minutett 
blood-veffels, and the primitive nervous cylinders. — 
It would be unaptly objected, that the primitive — 
flefhy threads could not vegetate, if there were not 
blood. veffels to nourifh them ; that they could not 
contract, if there were not nerves throughout ; and 
J _that they would not. be fenfible, if they were not 
| “accompanied throughout by primitive nervous ca- 
nals. It is needlefs to remind, that to enable any 
4 part to vegetate or encreafe, it is fafficient that a fit - 
humour be conveyed to this part; and that a hu- 
mour may reach a part, by other veffels than by 
thofe of the blood, or by fimple tranfudation. The 
contraction of the mufcles does not neceflarily fup- 

nfe that the nerves muft penetrate into all the mi- 
nuteft part of a mufcle, and that they ought to touch, 
arround, and envelope every one of “ts elementary 

| Ta | parts, 
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parts, which could not even be combined by. the or. 
dinary quantity of nerves. Senfibility i is in the mufy | 
cles in general, and no experiment can demonftrate 
that the primitive flethy thread is fenfible, and much 
lefs, that it is foin allits parts. Our fenfes are too 
‘blunt to reach fo far as this. | 
‘The confequences we have jut drawn frist the 
ptimitive firuéture of the nerves and mufeles, not 
only do not favour the different hypothefes natural- 3 
ifts have imagined to explain the contraction of the 
mufcles; but likewife demonftrate thar the greater 
part of them is abfurd. | What however feems very 
clear is, that this nmduiseel ftruéture of the primi- — 
tive nervous cylinders, and of the flefhy threads 

, and primitive tendons, ferves admirably well to refift | 
Wery Violent efforts in the machine; thefe parts being 4 
able to bear a very great extenfion without breaking. 


An important queftion now prefents itfelf, which © 
is is precifely occafioned by the very. ftructure of the 3 
primitive nervous cylinders. It is, to know whe- — 
ther the neives are irritable; that is to fay, . whether 
_ they contract when ftimulated by any febftance, or : 

when any of the mufcles are contracted at will. AML 
the obfervations and experiments hitherto made by 
the beit naturalitis, affure us that the nerves are not 
acted on hy any ftimulus, that is to’ fay, that they. do 
not diminith i in length, nor alter their fize, whether — 
“they are externally pricked, or whether the animal 


employs them in contracting the mutcles : gat thef 
experiments proye nothing, unlefs it be that st 
external coat of the nerves is in thefe cafes altoges 
ther ufelefs; they do not prove that the internal 

parts | 
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parts of thefe fame nerves is motionlefs, and that 
the primitiye neryous cylinders are not capable of. 
fhortening themfelves. The external coat of the 
nerves is not fo formed as in any way to prevent 
an ofcillatory or contracting motion of their primi- 
tive canals, and the winding ftructure or progrefs 
of thefe cylinders would lead one ta fufpect the con- 
trary. 

But it muft be left to experiment to decide on 
all occafions when it can be confulted ; our reafon- 
ings very feldom exceed the limits of fimple con- 
jecture, even when they feem founded on the com- 
pleteft analogy. | 

If the primitive nervous cylinders change their 


 fituation whenever the nerve is ftimulated, the fpi- 


ral figure which refults from the pofition of i, 
cylinders, ought neceflarily to be more or le 

“changed, and the fpaces betwixt one {pire and ano- 
ther, or betwixt one band and another, muft be 
come greater or fmaller: it is at leaft certain, that 
the progrefs of the primitive nervous cylinders in 
a nerve cannot be deranged, without the fpires be- 


ing deranged likewife. A common lens enables 
‘one to fee the fpires of the greater part of the 


nerves very well; thus is the obfervation eafy, and 
the preparation of the parts for the experiment not 


at all difficult. 1 principally made my obferva- 


tions on the nerves of the diaphragm of {mall ani- 


mals, fuch as rabbits, and on the crural nerves of 


frogs. As foonas JT had opened the animal, I em- 
ployed fome one to ftimulate. the phrenick nerves 


ba 
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at their going out of the vertebra. The diaphragm, 


“tn the thorax of the rabbits, and the crural nerves, 


‘and likewife the legs and feet.of the frogs contracted — 
themfelves. At this time I obferved the fpires of © 


the nerves with fuch attention, that the fimalleft 
change in them could not efeape me. I examined 


the nerves of the diaphragm at their minuteft rami- ~ 


fications, where the fpires are the mot fimple. I 
repeatedly examined the {mall nerves in frogs, that 
are fent to the abdominal mufcles, and in which the 
ipires are yet more vifible, But whatever diligence 
and attention 1 beftowed on them, | never could © 


« 


perceive any alteration in their {pires. | However — 


violently I ftimulated the nerves, and however great > 


the contraction of the mufcles, I invariably found 
tionie{s, and at the ome. diftance fromeach — 


si 


ther as before. | 
Having loft the hope I bad conceived; of Game 


thefe organs, which was to examine in an immediate 
way, their primitive nervous cylinders themfelves. 
This obfervation coft me a great deal of pains, and 
I cannot flatter myfelf with having fo nicely obfer- 
ved the abfolute immobility of thefe thteads, ask 7 
did ‘that of the fpires. But what I obferved in them 
“did not indicate motion, and as they have always — 
‘appeared tome at reft, I thall invariably believe, 
till fome one hall be more fuccefsful than myfelf, 
that thefe primitive nervous cylinders are in that 


fate, when the nerves are ftimulated, and the muf- 
4 ‘ cles 


: 


‘ ‘ome motion in the fpires of the nerves, I (pror - 
ceeded to the laft experiment 1 had to make on 


4 
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cles contract ; and [fhall believe it the more readily, 
as I cannot conceive how the cylinders can undergo 
a fenfible change and yary their fituation, whilf the 
{pires or bands remain quite motionlefs. 
_ This fingular ftrudture of the nerves, and the re- 
gular progrefs of the primitive nervous cylinders, 
which feemed to promife fome freth difcovery as 
to mufcular motion, and fome new ufe of the nerves 
themfelves, leave us as much in the dark as before, 
and only ferve to diminifh the number of hypothefes 
that have been imagined to explain the contraction 
of the mufcles : fo true’is it that before we can at- 
tain a knowledge of the truth, we mutt pafs through 
all the errours that furround it. The fyftem of the 
vibrations of nervous threads, for example, feems 


no longer capable of being fupported, after my ob- 


i Pa datharis. I fpeak of thofe vibrations that are ca- 
pable of being perceived by the microfcope, and i 


give up to metaphyficians the privilege of inventing F 


invifible ones. 

_ The pretended very great velocity of the nervous 
fluid feems to be contradiéted by that inert, vifcous 
fluid or matter with which the primitive nervous 
: cylinders appeat filled. The confiderable fize of 
the nervous cylinders'and blood-veffels, when com- 
pared with the primitive flefhy threads, leads me to 


fufpect that thefe threads are not put in | motion, in 
an immediate way however, either by the blood, or 


by the nerves. Ina word, we are not only ignorant 
of mufcular motion, but we cannot even imagine 
eas ay 
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any thing to explain it, and we fhall apparently be 


driven to have recourfe to fome other Principle : ; 


that principle, if it be not common electricity, may 


be fomething however very analogous to it. The 
electrical gymnotus and the torpedo, if they do not 


render the thing probable, make it at leaft pofiible,. 


and this principle may be believed to follow the 


noit common laws of electricity. It may likewife 


we more modified in the nerves than in the torpedo, 


and gymnotus. The nerves fhould be the organs 


deftined to conduct this fluid, and perhaps alfo to. 
| excite it: but here every ay yet remains to be 
done. We mnft firft aflure ourfelves by cer tain eX- 


periments, whether there is really an electrical prin- 
‘ eiple in the contracting muf{cles ; we mutt determine 
- laws that this fluid obferves in the animal body ; 
and after all j it will yet remain to be known what itis 
that excites this principle, and how it is excited, 
How many things are left im an uncertain fate, to 


any ; cas 


| Microfcopical Reid and Confequences deduced foes 
AW Microftopical Obfervations. Wek 


ii 


Such have been my obfervations on the ftrudure. 


of the nerves, tendons, and cellular membrane, and 


my conjectures on fome of the ufes of thefe parts, : 


T have fo contrived as to give, tS my principal ob- 
fervations at leaft, ali poffibie certainty. I have en- 


- deay oured 
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deavoured to render them as fimple as poffible, and 
have eftablifhed eb by direct and diverfified ex pe- 
riments. 

There isa great difference betwixt a microfcopi- 
¢al obfervation, and a microfcopical experiment. 
The firft is no other than a fimple reprefentation of 
an object, in the circumfances in which we obferve 
it : the fecond is the analyfis of the reprefentation 
of this objeét, by which we are affured that an ob- 
ject of fuch a nature, and not of any other, does ac- 
tually exift. In the firft cafe, we fimply feel an im- 
preffion of the light, or view at moft nothing more 
than an image ; ; in the fecond, we judge of the na- 
ture of an object by the image it prefents to us. 
Every one is capable of diftinguifhing with the mi- 

_crofcope ; but few know how to judge of the things 
they fee. Extenfive knowledge, andthe greateft faga- 
city, are requifite to an obferver, to conceive the ex- 
periments that neceffarily conduct to a true ac- 
quaintance with a real object. 

There isa fpecies of errour into which even the 
moft practifed obfervers may eafily fall. All our 
opinions on bodies are no more than fimple compa- 
wifons; that is to fay,we judge that fuch a body, 
feen with the microfcope, is of fuch a nature, and 

not of any other, becaufe it prefents itfeit to us 
under the fame forms or appearances, under which 
we are accuftoméd to fee fome object, when we ex- 
amine it with a microfcope, that is already known. 

Itis morally impoffible that two images -fhould 
be every way alike, and that the external objects 

they 


@ 
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they ecpentont fhould be every way didorentan An 


obferver of penetration, if two. objects are not fi- 
milar, will at length find fome difference inthe ap- 
~ pearance of them, and will avoid an errour. But 
how much induftry and attention muft he not’ ne: 
ceflarily employ? This however is not the mof 
dangerous fhoal, although very enlightened ob- 
fervers fometimes tun aground upon it: It fome- 


times happens that we fee a certain objet with a - 


microfcope, which feems to agree in every refpeét 
with the bodies we are beft acquainted with, parti- 
‘cularly when the firu@ture of thefe bodies is not 
very common. Itthen feems impoffible to us that 
an image can have fo fingular and perfect an agree- 
‘ment with objects that we know, and that the object 
which’ furnifhes it can be notwithftanding of a per- 
feétly different nature ; it is not cipeligbile howe- 
ver but that this may happen. When, afterwards, 
the images that are reprefented are irregular, and 


thefe irregularities are fo many confequences refult: _ 
ding from the object which we figure to ourfelves to 


exif, we have not a moment’s doubt, and yet ay 
ftill be deceived. 

To-prevent the Apriaptie up of thefé errours., it 
is abfolutely neceflary to analyfe the obfervation it- 
felf ; that is to fay, to make a microfeopical expe+ 
iment.eapable of iGinne us, that the object is in 
reality fuch as the microfeope has figured it to us. 


This is the moft difficult part of the undertaking, 


and this 3 is what makes a difference betwixt obfer- 
vation 


~<a 
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- vation andi 1 aibateial betwixt obferver ‘and ob- 


ferver. 
A fimple bare obfervation ee not xaiaits 2 full 


confidence, even although it be made by a cele 


brated obferver, becaufe it tacitly fuppofes that 
there is aneceflary and exclufive agreement betwixt 
the image reprefented by the microfeope, and the 
real exterior objeét which is not always the cafe, 
The image reprefented by the microfcope may agree 
with feveral objects at the fame time, and it belongs 
to the induftrious obferver to determine which is 
the real exteriour obje€t, it reprefents and corref- 
ponds with. Itis then not fufficient to fay, Ihave 
feen fo and fo. The.circumftances muft be deter- 
mined, and the obfervation varied a thoufand diffe- 


|) rent ways ; it muft in fhort be analyfed, and the ex- 


" periments rendered, decifive. 


Of all microfcopical obfervations, nie of no 
one that can eafier lead the moft confummate and 
penetrating obferver into an errour, than the extet- 


nal ftru@ture of the nerves, inall of which it feems 


impofible for-us not to diftinguifh, and that very 
conftantly, a fpiral form of the utmoft. regularity. 
The more we obferve them, whether they be large 
or fmall, fimple or compofed ; whether we eXa- 


mine their principal trunks, or their leaft vifible 


branches ; we remain more and more perfuaded of 
their having a conftant {piral ftructure. Their very 


irregularities ferve as: “proofs. that they are all of 


this form, rather than they tend to undeceive us. 
They 


ee 
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They not only conciliate themfelves to this. trues 


ture, but beome fo many luminous confequences 


of it. 


The ftructure of the nerves I have euahiaas 


tends greatly toa doubt, even of thofe obfervations ° 


that appear the moft conftant and certain, and 
fhould at once infpire us with moderation and mif- 
truft. A haughty and confident tone only becomes 
an ordinary obferver, quite ignorant of the innu- 
merable circumftances which may deceive him, and 


is frequently. the charaéter of a vifionary, who is 


more eloquent than judicious; of a learned man 
who loves rather to divine nature in his ftudy, than 


to confult her where fhe is ; or rather, of one who 


is fond of fubftitutitie dreams and vifions, to truths 
! } i R * i r . 2 
ahd matters of fact. A fingle experiment, one 
lonely obfervation, has often reduced to vapour; 


whole libraries of fuch philofophical romances ; and 


to the fhame of our age be it faid, they are ftill mul- 
tiplied, and perfons are found who are fond of lof 
ing their time in reading them. 2 
No part of what I have juft now obferved can be 
applied to the celebrated Dr. Monro of Edinburgh: 
He has not fought to divine the nature of the 
nerves, but has examined into it; neither has he 


ss 


invented vain hypothefes, but has confulted nature - 


herfelf. If he has been notwithftanding miftaken, 
it can only be obferved, that errour is more accef= 
fible than truth. ‘Truth is fimple, errour is in+ 
finite; or rather, if truth expreffes itfelf by unity; 


errour is capable of expreffing itfelf by infinity, or 


‘ at 


ices 
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at leaft in fo extenfive a way as nearly to approach 


eb 


it. It is certain, in relation to us, that errour af- 


fumes all the appearances of truth, and may feduce 


us athoufand different ways. To be fatisfied of 


this, it will be fufficient to read the hiftory of hu- 
man errours. The greateft philofophers have not 
been exempt from them, and the imoft enlightened 


_ nations have fallen into errours that’ have conti-— 


nuedas long as themfelves, 
The efforts then that man makes to come at the 


truth, area kind of game. of hazard, in which the 
probability of falling into an errour is very great, 
» and that: of attaining ata truth very fmall.. Thofe 
who arrive the lateft are leaft fubje& to err, fince 


they profit by the errours of others, by finding the 


number of cafes that lead to them ‘diminifhed. 


Hence arifes the impoffibility of a work, comp- 


ete, and original in all its parts, being produced 
by one man, ina fingle age. 


I hope the enlightened reader will pardon me 
this {mall digreffion on microfcopical errours, and 


that he will look upon it as a kind of apology for 


my work itfelf, which, whatever care I have taken 
to beftow the attention of which I am capable, and 
which my circumftances have permitted me, on 
my obfervations, I do.not think free from human 


- amperfections. And where is the obferver who can 


ever affure himfelf of having feen every thing, and 
if | may fo exprefs mylelf, of having exhaufted 
Nature, in the firft trials he may have made, on fo 
many {mall and diftingt parts of the animal yar " 

Wout. | U | After 


20. FOR TA NOA 


After a century of obfervations made on the blood - 
by fo many good obfervers, from Lewenhoeck | 
down to Father della Torre, we fill feem ignorant 
of the figure, compofition, fize, and ftructure of | 
the corpufcles that give a red colour to this fluids 
this will be feen in my microfcopical obfervations, | 
when I determine, imperfect as they are, to make 
them publick. It will now be fufficient to excite 
the attention of naturalifts on thefe fubjects, and to 
give a neceflary impulfe to the mot fkilful obfer- 
vers, to the end that they may beftow their in- 
duftry on a fubject fo important to) the under- 
ftanding the’ mechanifm of the animal» machine. 
When I fhall myfelf return to thefe matters, with 
a mind tranquillized and refrethed, I may ‘add 
many important things, that may have efcaped me 
the firfl time ; and may correét others which I now 
think have been well obferved. The trie merit of : 
a naturalift is in proportion to the number of dit- 
coveries he has made, and to thé dificulty and im- 
portance of them. Man is lable to errours, and 
they fhould therefore be pardoned hime o They - 
muft be confidered, to adopt the language of geo- — 
metricians, as quantitates evanefceates, in tale 
fo the difcoveries; when thefe laft are many, ufe- 
ful, and original.  Dices enim, (fays. the great 
Haller) cum fide autorem effe, cum-quo naturam fe-- 
pins confeatire videbis, Se. But when thefe difco- 
veries are not found in a book, errour entirely dif- 
credits the work, and its authour. The» leaft 


blameable is the man who copies truths already 
publithed, 
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publithed, without adding errours to them; but 
his name will not be handed to pofterity, ee 
it will be indebted to him for nothing new, which 
thay ferve to recall the recollection of him, ?* 

Nothine but ignorance and, envy cat -poffibly 
confound site merits of thefe two clafles of writers, 
and unjuftly attribyte to one, what the other alone 


is owagalayee of F 


Obfervations on the Hairs, Epidermis, Nails, Bones, 
and Fate 


2 The learned Edinburgh ptofeflor, after, having 


examined the parts of animals that are moft com- 
-pofed and moft interefting, thofe on which we have 


remarked above, extends his obfervations to many 


other parts, lefs important if you pleafe, but which 


on that account are not. better known : fuch as the 


nails, hairs, epidermis, &c. 


He finds nervous fpires likewife in thefe parts, 


or pretends rather that they are compofed of ner- 


vous cylinders, although he agrees befides; that 
their nervous fubftance is not fenfible; that is to 
fay, that the nerves woven ia them are not organs 
of fenfation, as they are in general in all the other 
parts of the. animal body. The opinion of ‘Dr. 
Monro is by no means abfurd, although it may be 
falfe on the fide of obfervation; becaufe it is cer-, 
tain: pige many of the parts: W hich a are fenfible, and 

U 2 | provided 
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provided with | nerves, harden, offify, and. lofe. 
their fenfibility. But does obfervation clearly de- 
monftr ate that all thefe parts have been compofed 
of nerves? : | ; aah 

Dr. ono affures us that thefe. poe arte: 
‘are woven with cy ‘linders entirely fimilar to thofe 
of which he believes the nerves to be compofed. 
This refemblance can only have a relation tothe, 
fize and refpective figures of the part, fo that the 
confequence he wifhes to deduce from it, is neither 
a demonftrated, nor an eftablifhed, truth. But 
though it thould even be proved that all thefe parts 
| dre compofed of winding cylinders, in every refpeét. 
“Tike thofe that furround ht primitive nervous cylin- 
der, it. does not on that account follow, that they 
muft be compofed of nerves, nor that they muft ne- 
ceffarily accompany the nerves in thefe parts; fince 
we mii feen above that the RiageKs which fer- 


form cys coats Ms ner iia are not fo in wabeenaenn 
/ The cellular fubitance in the body is quite woven 
. 4 with thetfe cylinders, and is srsainad: hot com-_ 
; _ pofed of nerves. ee! | 
But this docs not render the Dottor’s obfervation 
ce eration If all the parts in the body 
had the fame ftruéture, if they were all compofed 
of winding cylinders, and if thefe cylinders were in 
all of them of the fame fize, the knowine'that there is 
a general primitive texture common to all the folid 
parts of the body, would however be an excellent 
difcovery. cites 
Let 
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~ Let me examine then the reality of this particu- 
lar, and in the courfe of my obfervations, pay as 
f{crupulous an attention as I can to thefe fmall bodies, 
which can fearcely be diftinguifhed with the 
ftrongeft glaffes. bis 
- My firft obfervations relate to hairs. 1 fhall only 
“mention a few of the principal of them ; as many 
as are neceflary to give a general idea. 1 took a 


hair, and cleanfed it feveral times. by paffing it 
lightly acrofs a piece of fine linen moiftened with 


water; I then examined it with lens’ of different 
ftrengths, employing fome that magnified 400 
times, and fo upwards to 700, and have invariably 
feen the fame ftruéture, and the fame compofition. 
Fig. 1. Plate 1. reprefents an end of an hair, in 
which, towards its axis at a, 4, I obferved a dark 
{pot, which was interrupted towards the middle, of 
its length. All the reft of the hair was of the 
colour of tranfparent amber. It appeared to be 
woven, and formed, or covered, with fmall inter- 


rupted cylinders, winding in the manner of intef- 


tines. Among thefe cylinders, there were. here.and 


there very fmall globules, the diameters of which 


did not exceed thofe of the. cylinders themfelves, 
and thefe globules were in feveral places fituated 
betwixt the intervals of them., The figure mcn- 
tioned above reprefents all this very clearly. 

I bruifed the hair m, m, towards onc of its ex- 
tremities, and it feemed to me to be formed of fe- 
veral irregular rugged trunks, compofed of groups, 
or bundles, of very {mall winding cylinders. Fig. 
a Wrg / 2, repre- 
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2. reprefents one oe thefe trunks, whichil pruited 
more than I had done before. I found it. as itis 
feen in the figure, that is to fay, formed of winding 
cylinders, with many globules or round bodies, 
difperfed over them. ‘3 

Fig. 3. reprefents a fmall portion of i bei. of 
Fig. 2. feparated with the point of a needles. in it 
are feen feveral. globules.detached from the wind- 
ing cylinders, © oe 
7 Fig. 4. dhows another {mall portion of the hair: of 
Fig.ii25 Which is pretty much like the other. How- 
ever when I looked at it after I had wetted it 
well with water, it was become like an irregular 
_tranf{parent pellicle, in which there fearcely remain- 
ed any traces of elobules or winding cylinders ; 
but after I had left it to dry, it foon recovered its 
ditt ibape; BP RCp DE as it-does i in Fig. ay : 


On the Tranfpiration, 


The learned Father della Torre, who has bufied 
hinnfelf fo much in obferving the minuteft parts 
of the animal body with very ftrong lens’, affures— 
us of his having difcovered that we tran{pire 
through the epidermis, an immenfe quantity a 
Snail, tran{parent, differently fhaped lamina. Thefe 
-jamina heaped fome over the others, compote’ the 
fcales of the cuticule, which he fays is interwoven 
with jymphatick veffels, Laftly, he adds, that — 

; ee cheat ae wa | thefe. 
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—thefe fmall laminz are even feen with the naked 


eye, in the vifcous humour that covers the fkin of 
eels. 

In imitation of Father della Torre, I wafhed one 
of my fingers well in feveral waters, and having re- 
peatedly dried it, applied it to a glafs, keeping it 
there for fome time, till the gla's became foiled 
with it. On making ufe of a {trong lens, which 
magnified upwards of 700 times, I could diftinguith 
nothing befides very fmall tranfparent globules, 
which neither dried nor difappeared, as aqueous 
vapours do, but continued the fame on the glafs, 
Although there were feveral that touched each other, 


they did not unite their fubftances, to form larger 


ones. ‘They were all cf the fame fize and equally 


round, as is feen in Fig. 6. which induces me to 
‘believe that they are not a pure aqueous vapour, but 


rather a grofs oily fubftance. ‘They are about four 
times f{maller in diameter than the red globules of 
blood. Fig. 7. reprefents the fize of a globule of 
blood, feen with the fame lens as the globules of 
Fig. 6. 3 

I repeated thefe experiments a great many times, 
on the tranipiration of the epidermis of many other 
parts, and could only obferve the globules of which I 
have fpoken. 


On the Gluten of Eels. 


Being defirous of examining the gluten of the fin 
of eels, I had feveral brought me of different fizes, 
U 4 and 
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and found, after taking the gluten in a. very {mall 
quantity, and diluting it a little in water, that it was 
formed of uniform irregular bladders, filled with very 
‘minute {pheriodal corpufcles, as they are defcribed by 
Fig. 8. 

I faffered them to dry on the elafs, and they then 
appeared as they are feen in Fig. 9, that isto fay, 


more irregular than before, with large reanfnadant 


edges all round them, with irregular corpufcles feat- 
tered in different parts within. Wa ea. 
I broke two or three of thefe bladders or veficles, 


and a great number of very fmall corpufcles poured 


from them, as is feen in Fig. 11. 


The veficle a, of Fig. 10, reprefents one of the 


veficles of Fig. 9, in which an oviform body is ob- 
ferved, with a {pot in its middle. At its fide is placed 
a globule of blood, ¢, by way of comparing their re- 
lative fizes. . ; 


On the Epidermis. 


After having repeatedly wafhed one of my fingers 
with great care, I. detached from the epidermis 
feveral very fine lamin, which had fcarcely a fenfi« 
ble thicknefs, with a razor. Fig. 12, of Plate VIL. 
reprefents one of. thefe fragments examined with a 
very ftrong lens. It appeared to be a web of winding 
cylinders which approached each other, and retreat- 


ed, with great order and regularity: very fmall glo-. 


bules were here and there diftinguifhed in it. I now 
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covered one of thefe lamine with water, in which 
fate it appeared more tran{parent, and the cylinders 
and globules were feen more diftinctly than before. 
I employed glaffes which magnified 7o0c times in dia- 
meter, but could perceive nothing more. Neither 
hole nor porofity could be diftinguifhed with the mi- 
crofcope, fo that I can venture to fay, that thofe 


who believe they have feen pores in the epidermis, 


are abfolutely deceived. Lewenhoeck was the firft 
to lead other obfervers into this errour. Not that I 
with to affert that there really are none, I only fay 
that they are not obferved with the microfcope. It 
is very probable that the lymphatick veflels which 
Father della Torre fays he obferved in the epidermis, 
in the form of net-work, are no other than my 
winding cylinders; and I think them badly defcrib- 
edin Fig. 7, of Plate XII. of his work, and that they 
do not form a net-work, as he wihhes to believe, 


On the Nails. 


I detached a very fine lamina from one of my nails, 
with a razor, and on examining it with very ftrong 
lens’, found it to be formed of the ufual winding 
cylinders. They appeared here however a little clofer 
than ufual, and perhaps fomewhat finaller. I found 


the ufual globules fcattered amongft them. Fig. 14. 


reprefents a {mall portion of a nail, which I examined. 


I then covered another portion with water, and 
obferved 
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obferved it in this fate. It feemed to me that the 
winding cylinders were diminifhed in number, and 
were in fome meafure ftraightened. Every thing ap- 
peared more tranfparent and homogeneous, as is res 


prefented by Fig. 15. 


On the Bones aud Teeth. 


‘The very bones, and the enamel of the teeth it- 
felf, are compofed of the ufual winding cylinders. 
{ have not thought it neceffary to defcribe them par- 
ticularly by figures. The only difference I obferv- 
ed was, that the winding cylinders which compofe 


the enamel of the teeth, are fhorter and better united 
together, . 


On the Fat. 


I wifhed likewife to examine the fat, and obferv- 
ed that of feveral animals in its natural ftate. I 
found betwixt the laminze of the ‘cellular membrane 
an infinite number of fmall bags or bladders, which 
differed in fize in different animals. Thefe veficles 
were filled with fat, or with an oily humour, either 
more or lefs concrete, or quite liquid. The vefi- 
cles were heaped fome over the others, and covered 
and furrounded on all fides with winding cylinders, 
as Is feen in Fig. 19, of Plate VIII. By the means 
of warm water, and a few pricks of a needle, I con- 


trived 
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trived to feparate from thefe veficles feveral of the 
winding cylinders, and I then perceived a bladder 
formed by a very fubtile, tranfparent, homogeneous, _ 
humour, filled with fat, as at Fig. 20. I could not 
obferve any thing faftened to it, nor any excretory 
or fecretory veflels, whatever attention I paid to it 
I comprefied fome of thefe veficles belonging to fifhes, 
filled with oil, and obferved in thefe cafes, that the 
oily fubftance tranfudes on all fides, and regularly, 
through the fides of the veficle. 

The. fat of different animals, as well with warm 
blood as with cold, which I examined, appears to 
me to be feated in round bags or bladders, larger 
or fmaller, and more or lefs regularly fhaped, fituated 
in the cavities which the lamine of the cellular 
membrane leave betwixt them. I will not deny but 
that a quantity of the fat, not enclofed in the bags, 
but loofe, may be found betwixt thefe lamin. I only 
mention what I have obferved repeatedly in feveral 
animals. ‘This obfervation has frequently furprized 
me, becaufe I.knew it to be quite contrary to the re- 
ceived opinion. Thus I cannot determine whether 
‘the veficles of the fat are naturally deftitute of par- 
_ ticular conduits intended for receiving it, and tranf- 
‘mitting it elfewhere, according to particular cir- 
cumftances and exigencies; I only remark, that al- 
though I have fought them very attentively, I have 
not yet been able to fee them. If it be true that 
thefe conduits do not exift, the veficles muft be fup- 
_ pofed to abforb and reject this oily matter, by means 
of porofities in the pellicles. This feems confirmed 


by 
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by the experiment on tranfudation I have related 
above. 


Oz Lvory. 


I feparated a fine fcale of Ivory, which had been 
previoufly well polifhed, with a fharp knife. I ob- 
ferved it in water in a refracted light, and in the 
fame light I viewed it dry. In the laft inftance it. 
feemed to me far lefs tranfparent than in the water, 
but equally organized. Fig. 21, of Plate VIII. re- 


prefents this fcale or lamina, in which the ufual wind- 


ing threads are diftinguifhed., 


On Sponges. 


Curiofity led me to examine with fome attention, 
the fubftance of which fponges are formed. They 
are believed to be the work of animals. Fig. 1, of 


Plate X. reprefents a branch of this fubftance. I — 


viewed it in an obfcure, and in a refracted light. It 
feemed likewife provided with the ufual winding 
threads, and was hollow in the middle. 

This is all | have been hitherto able to obferve of 
the ftructure of the animal body. I confefs that a 


great deal remains to be done, and am not altogether — 


fatisfied with the obfervations I have made. I flatter 
myfelf that at a future time I may be able to clear 


re 
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up many doubts that ftill remain. The firft ad- 
vances are however made, and thefe are always the 
moft painful; when the paffage is once cleared, it 
is no longer fo difficult to perceive the courfe we 
ought to take, and to avoid the precipices that may | 
lie in our way. 

It feems to me very likely that the primitive 
cylinders are abfolutely no other than what Dr. 
Monro calls nerves, and which he believes to be 
truly fo. He finds them indeed of ,.*.. of an inch 
in thicknefs, whilft they appeared to me to be of 
=;ic> But as this relates to a very minute body, 
it is not impoflible but that the fame object may be 
judged +. larger or fmaller by two different obfervers. 
Father della Torre, and Jacques Jurin, differ from 
each other, as twenty-feven to one, in determining 
the fize of the globules of blood. 

The miftake of the celebrated profeffor of Edin- 
burgh feems to me to confift in his having taken 
thefe winding cylinders for the nerves themfelves, 
whilft they are only the coats or fheaths of them. 
They are common to the mufcles, tendons, and 
vifcera; and laftly, to the cellular membrane, with 
which all the organical parts of animals are woven 
or enveloped. They are diftinguifhed in the epi- 
dermis, in hairs, in the nails, in the bones, and in 
the veficles of the fat; they are almoft uniform, 
every where, both in their progrefs and fize, fo 
that I find no difficulty in believing that they are 
of the fame nature and quality in all the parts of 
a living body, and that they tend to the fame ends, 

and 


SOe Saale GAM ae atta VM a 


+ 


and have the fame ufes; it muft however be ob- 
ferved, that they may harden more or lefg, accord- 
ing to accidental circumftances, above all in the 
different organs, and different ftates, of the animal 
machine, 


On Vegetable Subftances, 


Dr. Monro is not content with examining all the 
parts of the body, but carries his refearches to ve- 


getable fubftances themfelves. He finds them to be 


formed of winding cylinders, exa¢tly fimilar to thofe 
he obferved in animals, and of which he fuppofed the 
nerves to be compofed. 

I fhall relate in a few words fome of the very many 
obfervations I made on plants; and think they will be 
fufficient to determine us in what we ought to credit 
on the fubject, : 

When in London, I examined the famous moving 
plant called bedy/orum movens, and fought the in- 
terior mechanifm of that regular perpetual mo- 
tion which dittinguifhes it from all other plants, 
and brings its nature fo near to that of animals, 
Although I found nothing fatisfa¢tory as to the 
object of my curiofity, I did not meet with any 
difficulty in difcovering canals or cylinders, and 
that principally in the ftalks of the leaves, which 
feemed to be compofed of fpires or bands, as 
they are defcribed in Fig. 1 3: of Plate X. But I 
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foon perceived thefe to be weds formed of a fingle 
thread, which turned round a common centre, and, 
clofing on all fides, formed the coat of the large vef- 
iel itfelf. I fucceeded in unfolding great lengths 
of .thefe, and then knew them to’ be the pipes 
(trachées) of plants, known before my time. The 
spires or bands are h here real, initead of which they 
are in n the-nerves only, apparent, although i in both 
they “appear pertegtly : alike: fo true is it that anas 
logy is very fubject to lead us into’ errours, » | 
pide Tf. OF, Plate X. reprefents the pipe partly 
unfolded. The threads of which it is formed are 
tranfparent in their length, and their edges are ob- 
feure in fuch a way, cies by meeting: each other 
they form dark bands.» . ) 
There is however in plants, another rudure of 
parts; 2 more general organization. » ‘This organi- 
zation feems to compofe the. greater proportion of 
their-mats, and is perfectly analogous to the wind: 
ang cylinders we have ob{erved in fo many: parts 
of the animal machine, | 
‘Fig. 16. of Plate K. reprefents a fall fragment - 
of a rofe leaf, partly ftripped and torn, with the 
point of a knife. The ufual globules and winding 


threads are obferved in it. 


Fig. 2. of Plate X. reprefentsa very {mali bit 
of elaftick rein, in which are feen the winding 
threads, | 

Fig. 22. of Plate VIII. reprefents a cotton thread 
obferved dry. | mutta 

, | The 
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The furface of the cotton thread feems inter- 
fperfed as ufual with {mall cylinders.. Fig..23. of 
the fame plate fhows two of thefe cotton threads 
put: in water: there are fewer of thefe winding ; 
cylinders on their furface, they are lefs regular, - 
and feem to penetrate into the inner part of. the 
threads. | ; . 

Fig. 12. of Plate X. is\a fragment of ee hor 
which, like all other bodies, feems covered with 
winding cylinders. 


On Fofils. 


Dr. Monro’s obfervations on foffils are very fin- 
pular, and have the air of a true paradox, He be- 
lieves them to be all formed of winding cylinders. 
Earths, falts, metals, he finds them all. made of 
cylinders, and even difcovers them in gold coin ; {41 
in. guineas. He brings nothing but obfervations to 
fupport his opinion, and obfervations ought to be 
combated or confirmed by obfery ube are not iy * 
words. . ne 
_ I examined feveral of thefe fubftances, and hall 
only mention a few of them, intending to treat of 
them more at length in my microfcopical obferva- 
tions, when I fhall give my fentiments on this, ob- 
fcure matter, which I prefume will long divide the 
‘epinions of obfervers. Nothing lefs than the fee- 
ing the fmalleft conftituent parts of bodies is necef- 
fary to know whether there is an organical, fimple, 
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fole, primitive ftructure, common to animals, to 
vegetables, and to foffils. Here fimple obfervation 
is not fufficient, and it does not avail much to be 
fkilled in the microfcope. The apparent object 
does not diftinguith itfelf from the real one. Not 
to be deceived, obfervations muft be analyzed, and 
experiments made; but the road in both is long 
and painful, and we do not always fee how we are 
to fall into it. | 

I began my obfervations by examining earths and 
marbles. Fig. 7, of Plate IX. reprefents feveral 
_ grains of calcined magnefia, which I obferved both 
wet and dry ina refracted light. They were ina 
ereater or lefs degree of a cylindrical fhape, and 
rounded at their extremities. The ufual’ winding 
threads were likewife very diftinétly obferved in 
them. When in water every thing was very trant- 
parent.” 
. Fig. 9, of Plate IX. reprefents two atoms of white 
marble obferved dry, The ufual winding threads 
were likewife feen here. 
em ig. to, of Plate TX. apts an atom E hea- 
' vy fpar, which I obferved in a refracted light. 
: Nothing was difcernible befides the winding threads, 
which were very reeular. 
. Fig. 11, of Plate 1X. reprefents an atom of phof- 
‘phorick fpar, which difplays in every part of it the 
ufual winding threads. 
. Fig. 3, of Plate X. reprefents an atom of com- 
mon falt. ‘The winding threads are found in it, 
but not fo abundantly as elfewhere. 
‘Vou. I. Gs On 
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On Gold. 


F rom earths I proceeded to metals. I drew out. 
vith the wire-drawing iron, a cylinder of very 
pure gold, and after having {craped, and polithed | 
it well, I obferved it breadthwife. It appeared 
quite cov cre with winding threads, as is defcribed 


in Fig. 1, of Plate IX. Fig. 2, of the fame Plate, 


is the fame cy linder obferved longitudinally. Tex- 
amined it both ways ina a reflected lights os 
Fig. 3, of Plate IX. is a {mall piece of gold leaf. 


It Bivricaced! to be woven with fimple- winding | 


threads. I viewed it both wet and dry. 

From gold I proceeded to the examination of 
filver. The four fall objects of Fig. 4. Plate IX. 
are atoms of very pure filver filings. ‘They very 


much refembled hairs. In a reflected light the ufual 


winding threads were feen in them; but 1 in a Te- 


fracted light all was obfcure, except at the very ex- 


rremities, where the windin ¢ threads likewife fhowed 
themfelves. nt 
T examined a very thin plate of lead in a reflected 
light, and obferved the ufual winding threads, as 
they are feen in Fig. 10, of Plate X. . 
Brafs, likewife, in a reflected light, difcovered 


thefe winding threads, as they_ are ee by 


_ Pig. 11, of Plate X.. 
Tin, Bb evied: in a vatesed light, ikewite fie 
* thefe 
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_ thefe winding ‘threads. Fig. 7, of Plate X. isa 
finall fragment’ of tin’ obferved in this way. 

Antimony, ‘as is feen in ‘Fig. 8, of Plate X. has 
_ thefe winding threads. It was obferved dry, and in 
a refraéted light. 

Fig. 9, of Plate’ X.’reprefents an atom of co- 
balt, in which are obferved the winding threads. 

Fig. 6, of Plate IX. reprefents an atom of. zinc, 
~ obferved dry, and i in a reflected light it has wind- 
ing threads as ufual 
my Fic.'8, reprefents' an atom a bifmuth obferved 
dry ina reflected light ; the ufual eongA ds are diftin- 
euifhed® i iy ft. 

Fig. 12, thows ‘an atom of nikel, which, soblerved 
wet, had the ‘winding threads. 

md pafs over in filence a great many other obferva- 
tions on foffils, which all agree with thofe we have 
4 hitherto f feen, fo that it feems> a truth eftablithed 
_ by obfervation, t that all bodies, viewed with very 
 ftrone Tens’, difplay the famé form GT appearance. 
_ This is not the place to determine what is real, 
and what is only apparent. Simple obfervations 
are not fufficient to decide with certainty. There 
iS tieed of a very nice < analyfis of all the circum- 
flances ;° it is neceflary ‘to prepare the fubftances 
for obfervation ; ; in a word, experiments are want- 
ed. 1 with to avoid the giving my opinion on this i 
matter. ‘I cannot do it with the brevity that is re-. 
quifite, and it will bé the fubjeét of another work. 
ob the i timell hall be very happy to know the 
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different opinions of. obfervers on this fubject. The. 4 
moft (kilful will be the lat: to determine; thofewho _ 
are pretty much foywill not find any great difficulty ; ; 
‘and the novices, and all thofe who do. not obferve 
~ at all, will decide at, once. 

_ Toretard a'little at leaft, the judgements of all of 
cheney I think it proper to fubjoin as briefly as I can 
two important particulars.’ I let fall into a bafin of — 
cold water fome drops of melted filver. 1 afterwards 
examined feveral of the fmalleft of them, and inftead 
of finding the ufual winding threads, they appeared 
to me to be formed of {mall fhining grains, embof- 
fed at feveral parts of them. Fig. 4. Plate X. re- 
prefents a corpufcle of filver in which fome of the 
winding threads are however feen fcattered. The 
other parts feemed formed of unequal sep ae: I 
viewed it in arefleéted light. 

Fig. s. of Plate X. reprefents another fmall bit 
of filver in which the very {mall fhining corpufcles 
are feen, without any winding threads, -I examined 

at in a reflected light. 

| , Fig. 6. of Plate X. is sashes fall portion of 
filver, examined in a refracted light. It feemed for- 
med of points, pyramids, and very fmiall diamonds, 
and I could obferve no winding threads init. Thefe 
different ftruétures in the fame body engaged me to ~ 
try a few frefh experiments. 
— I feratched, with the point of a needle, a {mall bit 
of talc, which was tran{parent and homogeneous 
throughout. .I examined it with the lens, and it 
appeared to me in the way it is defcribed in Fig. 16, 

| of 
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of Plate VIM. There was aridge in the middle of — 
it, with winding threads, and globules. The threads 
did not vary much from thofe I had obferved before. 
I wet it with water, and. polithed : it with linen, 


but it ftill remained in the fame ftate. 


Upon this I fufpected, that probably the fimple 
contact of very minute round bodies was capable of 


_ caufing this appearance of winding threads. In 


j 
Ag 


i 


confequence of this fufpicion, I examined dry hair- 
powder, but could obferve nothing in fupport of it. 


* Although the globules touched each other in feveral 


parts, they were very diftinet from each other, as is 
reprefented in Fig. 18. but fcarcely had I wet them 


.a little, when I obferved in fome places, continued, 


longitudinal, homogeneous, bodies, tranfparent 
throughout, as appears in Fig. 17. of Plate VIII. It 
is true that thefe winding threads were very few in 
number (a), when compared with the globules 
which furrounded them, and that they were fcatter- 
ed here and there without that regularity and paralel- 
lifm which is fo conftantly obferved in other bodies. 
But we learn at the fame time by this obfervation, and 
by this experiment, that water is capable of fo infi- 


- nuating itfelf and fettling betwixt the globules, that 
_ in Certain inftances it imitates an homogeneous, tran{- 


parent, uninterrupted, thread, or cylinder. | 
I repeat, that good obfervers will be very flow in. 
pronouncing any thing in a decided way; but it is 


(a) More of thefe threads are expreffed in the engraving of 


_ the above figure, than what I really obferved. 


eae pro- 
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proper. at the fame time that obfervations fhould be 
made'and varied in all poffible manners. Obferva- 
tions alone may fupply us with certain intelligences, 
after they have been well analyzed, and all ue cits 
cumflances of them well known, 


A Letier 


A Letter addreffed to Mr. Apotpuus Murray, a ¢e- 
lebrated Profeffor of Anatomy at Upfal, in the 
Year 1778. 4 


I ENCLOSE you three defigns marked 1, 2, 

3, (a), which I thought fufficient to bring to your 
recollection the idea of the new canal I have dif- 
covered in the eye, and which I had the pleafure to 
fhow you when you -paffed through Florence. 
*T was on this occafion that Thad the fatisfaction of 


knowing you, and of being favoured with your 


agreeable friendfhip. 
To fo enlightened an anatomift as yourfelf, it will 
be fufficient to fimply point out the principal 
parts; every thing cue enle be quite fuperflu- 
ous, 
The three figures 8, 9, 10, (Plate VIL. ) ec ores 
the three principal fections in the eye of an ox, 


(a) Thefe are the three numbers annexed to the drawing 
fent to Mr. Murray ; but to preferve the order of the plates in 
this work, I have employed in their place, Figures 85 J» 10% 


pi which 


+ 
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- which I fhowed you when you was at Florence. I 


fhall not mention to you the other fections, fince I 


confider thefe three asthe moft effential and neceflary 


to fatisfy your enquiries. 


Fig. 8. as you fee, reprefents almoft half the eye, 
obferved in its inner part. Letter 2, points out | 


the tunica fclerotis; m, the ciliary body, likewife 
called ligamentum ciliare ; e, the proceffus ciliares ; 
¢,the uvea; a, the pupil. You fee by the defign, 
that my canal of the eye anfwers to the circular 
band indicated by m, which forms the corpus ci- 
liaris. 

Fig. 9. is the half of the preceding sabes Let- 
_ ter # indicates the tunica fclerotis; ¢ the proceffus 


ciliares ; cthe uvea; athe pupil. Letter m, at the 
~ the right of the fame. figure, exprefles the corpus 


ciliaris divided ; the opening points out the hollow 
of the body, or canal rather, I have difeovered in 


the eye. | 
The three letters, r, m, 0, not only fhow the ch. 


nal, but likewife the upper fide of it divided in — 


two. Letter m, is the body of this new. canal 


_ opened, and r, o, are the two extremities ot lips of 


the incifion made in the upper part of its coat. © 
You muft perceive hence, that this new canal is 


formed of the ligamentum ciliare, which is wrapped | 
in its fubftance ; you will underftand this fill bet- 


ter by Ea voufinic your eye over Fig. 10. which is the 
other half of Fig. 9. y 


Letter a, in this figure, thows the tunica Girosia 
{tripped of the tunica choroides. Letter ¢, indi-’ 


cates 


Se 


iv. 
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tates. the ridge in which the ciliary ligament is 
faftened by means of the cellular filaments. “Let- 


ter r, points out the tranfparent cornea. ‘The three 
letters, é, 0, s, belong to a membranous fubftance 
formed by the meeting of the tunica choroides, e; 
the ligamentum ciliare’o, and the uvea s. Letter 0, 
fhows that part of the ligament which 1s inferted 
into the ridge c, of the tunica fclerotis. 

A véry fmall crevice is difcovered in the fide of 
this canal at o ; this part, or this fide, of the canal 
is white and cellular, ‘and is faftened very ftrongly — 
to the tunica {clerotis through the whole of the 
circular ridge m, of Fig. 8. 7 
 Thave pafled water, quickfilver, &c. from one 
fide to the other of this new canal, without the 
{malleft laceration being caufed by the paflage of 
thefe fluids. Its coat within is very fmoth and equal. 
The part 0, can very eafily be detached from the 
tunica fclerotis e, even by forcing it a little with a 
fmallfcale of ivory; and the detached membrane, 
without being at all torn, isthen feen to form the 
new canal as it is obferved at 0. 

I fend you the drawing of this new canal of the 
eye, not becaufe I with you, as you tell me youare 
defirous of doing, to publith it in the a¢tsof theaca: 
demy at Upfal, but imply becaufe you afk it of me. 
It is enough for me that I am perfuaded of my great 


 efteem for you, and of the pleafure I receive from 


the correfpondence of a man of your merit. Do 
what you will with it, for I] am totally indifferent. 


You muft certainly have perceived when you was , 


here 


\ 
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here how little I valued this difcovery, now grown 
out of date with me; I fay difcovery, fince you will 
have it called fo. | 

I fhall however fay ‘ease to you on He ule “ 
this new. canal, and of the tran{parent liquor with 
which it is found moiftened. I have at prefent no 
obfervation fufficiently fure, nor experiment fuffi- 
ciently decifive, to render me certain thereupon, 
I will not advance imaginary hypothefes, nor fim- 
ple probabilities. I abaridon and fubmit this diffi- 
cult fubject to your genius, leaving to you the 
. Bloty of clearing it up 
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THE impreffion of the two volumes of this 
work was quite finifhed, when I heard that our 
‘authour, always indefatigable, and always miftruft- 
ing his own labours, had, in the fhort. intervals of 
Jeifure, which his painful and multiplied occupa- 
tions afforded him, made a great number of experi- 
mentsrelative tothe different matters he hastreated of 
in the prefent work. He has very freely confented 
to the defire I teftified to him of making them pub- 
‘ick, by inferting them here under the form of a 
fupplement. He has likewife communicated to 
~me an extract, or rather, the dernier confequences, 


and 


at 
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and-moft general conclufions, of a treatife on 


opium he has juft finithed, and which, if it were pub- 
tithed entire, would alone form a work apart. It is 
a real pleafure to me to be able to enrich this vedi- 
tion with fo many new and interefting truths, 


which together concur to render it more complete, 


and to give to fo extenfive a fubject-matter, a 
perfection which would be in vain fought in the 
works-of -the moft renowned naturalifts of the 1 two, 
jaft centuries. gi siinnl 
‘ ‘The learned and impartial reader will -teadily 
agree with me, that this work cannot fail of form- 
ing an epoch in experimental philofophy ; and | 
care but little what the ignorant, and above all the 
envious, the number of whom is however’ but too 
confiderable, may think of it. I fhall reply to 
thefe, with the Latin poet, Od fhe vulgus et 


<s- 


arceo. 
Although I have inferted this fappletient at the 


‘end of the fecond volume, the reader is begged to, 
‘read it before the article thattreats of ‘* the toxico- 
~€ dendron, and fome other vegetable fubftances 3" 
or rather, to read the different parts of it jointly 
‘with the chapters to which they relate. The au- 
‘thour has contrived it in this saab for the lake of 


brevity. | | 
He has difcovered an important truth ; by render- 


‘ing himfelf certain that the venom of. the viper is a 


poifon, when fimply fwallowed. by animals; and 
that, contrary to the opinions of the beft authours 
‘till this day, it kills in this way very fuddenly. 
i The 
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~The oif of the cherry-laurel, and the rectified 
fpirit of this plant, which when injected into the 
veins of animals, inftantly kill them, furnith ano- 
ther truth which removes the myftery and embar- 
raffment as to the action of this poifon, that had 
obliged our authour to make an exception to the 
‘common laws i had eftablithed, of the other pots 
fons. 

But what deferves the greateft applaufe is, his 
having found, when there did not feem the tmall- 
eft hope or probability of it, having found, I fay, 
a matter, which when united with the venom of 
the viper, renders it innocent ; a matter, which may 
now be regarded as the true fpecifick againft this 
formidable poifon. This important and unexpect: 
ed difcovery, which we owe entircly ‘to the inde- 
fatigable genius of our authour, has been managed 
with an extent and depth of inveftigation that are 
proper to him; and with that delicate analyfis of 
experiments, which forces nature to unveil her 
' moft hidden fecrets. Pofterity will judge of the 
remedy, and of the merit of this difcovery. In the 
mean time, I exhort naturalifts to follow his fteps 
in the road now open to their refearches ; to mul- 
tiply experiments on the largeft kinds of animals, 
according to the with of the authour of this new re- 
medy himfelf; and to determine the circumftan- 
ces with the niceft exaétnefs, in which it may be 
moft ufeful and moft certain. The remedy feems 
fure if given in time, and the fpecifick is difco- 
vered ; it remains to eftablifh the mode of applying 


3 it 
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it with thie greateft fuceefs, and the leaft pain and 


{ 


inconvenience. hire) 
The authotr ends his fupplement by fetbiee! in 


the ‘cleareft light, the ation of opium applied’ 
to the different parts of a living body ;,he proves: 
demonftratively, that the proper vehicle for opiuny 
is no other than the blood ;.that opium acts in- 
ftantly on the blood; and that in whatever way it 


is applied to the nerves, it produces no changes in 
them: three experimental truths of the greateft 
importance, and which oblige the reafoning philo- 


fopher to form a new theory on this: Wiikey fince 


they muft caufe almoft all that has been faid on 
opium, by the majority of other writers, to be re- 
garded as errours and fimple imaginations. |. 
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THE experiments I had made on the fpirit of 
- the cherry-laurel, which, notwithftanding I had 
found it innocent when applied to the eyes of qua- 
drupeds, fuch as guineapigs, rabbits, &c. (in the 
' quantity however'in which I had tried it) was ca- 
_ pable of killing pigeons in a few minutes, when ap- 
plied to-their eyes: thefe experiments, I fay, 
_ made me fufpect that the oil itlelf of the cherry- 
laurel would be a poifon to thefe animals, that are 
fo fenfible to the flighteft impreffions.. Here fol- 
’ low the experiments I made on the fubject. — 

I let fall into each of the eyes of a young pigeon 
three drops of the oil of the cherry-laurel; in the 
fpace of a minute it became flightly convulfed ; 
in two minutes the convulfions were become violent 
and general, and it then fell on its breaft without 
the power of fupporting itfelf.. In two minutes 


more it died. Neisher of its eyes nor eyelids were 


fenfibly enflamed; there were circular red, veflels, 
hhowever in the uvea, at fome.diftance from the | 
pupil} 
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pupil. Two other pigeons treated like this one, 
died, one in five minutes, the other in lefs than fe- 
ven, It is certain then that the oil of the cherry- 
laurel, as well as the fpirit, is a violent poifon when 
applied to the eyes of pigeons.’ 3 
Thefe experiments induced me to think that the 


eyes of pigeons were formed in fuch a way, or were 


delicate and fenfibleto fuch a degree, that the venom _ 


_of the viper, which I had found innocent when ap- 


plied tothe eyes of other animals, would make viol@nt — 


impreffions on them. Although neither of the pi- 
geons died to which if applied this poifon, my fufpi- 
cion was not altogether without ground; for having 


repeatedly covered the eyes of two of them with 


the: venom, I fcon found their eyelids to fwell 
confiderably, infomuch that the eyes themfelves 
were fcarcely perceptible, and feemed as if funk in 
- ahollow. In feven minutes their eyes were no lon- 
gervifible, and the pigeons were feveral hours be- 
fore they could open’their eyelids. The uvea and 
_tranfparent cornea were not inflamed, but the inner 
part of the eyelids was very much fo. The venom 
of the viper then is not altogether innocent, when 


fimply applied to the eyes of certain animals; al- i 


though in fome others it is not hurtful when appli- 
ed in the fame quantity. I-am however perfuaded 


that if it were applied for a long time to the eyes of 


thefe laft, its effects would be perceived; and that 


it might even occafion death, or fome violent de-, 


rangements at leaft. 


Theft 


i 
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 Thefe experiments on 1 the eyes of pigeons, which 
become inflamed when the venom of the viper is ap- 
plied 1 in abundance to them; and thofe I had made 
on the ficunas, which does not occafion death when 
iwallowed, unlefs it be ina large quantity ; confirm- 
ed me ftill more in my fentiment (a), that the vi- 
per’s. venom itfelf might kill animals when fwallow- 


ed plentifully. Chance having thrown a good 
number of very large vipers in my way, and thofe 


in full vigour, I was determined not to lofe the op- 


portunity of eftablifhing for pofterity, fo important 


a point of natural hiftory. As it is not the place 
here to enter into adetail on this fubject, I fhall for 
the prefent content myfelf with relating, in a few 
words, an experiment I made on a pigeon, young it 
is true, but very lively and infound health. 

‘I cut off the heads of eight vipers, and received 
the venom exprefled from them, in a tea-fpoon ; it 
was almoft full, and might contain thirty drops or 
more. I introduced the whole of this into the cefo- 
phagus of a pigeon that had fafted for cight hours. 


In lefs than a minute it became very weak, two mi- 


nutes after it began to reel,, and at length fell on its 


fide in violent convulfions, dying in lefs than fix 


minutes. The beak, cefophagus, and crop, to the 


very gullet, were inflamed and Jivid, and the blood 


was blacker than ufual; thefe parts were fo difco-. 


- loured, that they feemed to tend to gangrene and 
{phacelus. act 


(a) Page 105 of this volume. 
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‘It can no longer then be doubted but that the ve- 
nomof the viper, contrary to what Redi and many 
other famous obfervers after him lave written, isa 
violent poifon. This venom, like the ticunas and 
feveral other poifons, when taken ina {mall quantity, 
either doesnot produce, or does not feem to produce, any 
effect ; although it is notwithftandingtrue that it kills 
very:fuddenly, and that in very finall quantities, when 
introduced into animals by the medium of wounds, 
and of the blood. It is certain that the famous 
Jacques, theviper-catcher Francois Redi {peaks of (a) 
venturoufly offcred to fwallow whole fpoonfuls of it ; 
but we do not read in any part of the works of thiat 
celebrated writer, that the good Jacques had after- 
wards fulfilled his promife, and he was certainly for- 
tunate in not having done fo. The gereateft proof 
Redi | Sys of the courage or temerity of this man, 
as his” having fwallowed the venom of three vipers 
in half a bia of wine ; that is to fay, that he fwal-. 
-lowed a oy drops of it, perhaps three or four only : 
confidering the imperfect method he muft haveem- 
ploy ed to extract it. 1 am perfuaded thatthe venomof 
evenamore confiderable number of vipers, mixed with 
{o large a proportion of wine, would not be dange- 
rous to the perfon who fhould fwallow it; but on the - 
other hand Lam of opinion, that a whole fpoonful of 
this poifon, unmixed with other fubftances, would 
be very capable of killing a man himfelf, The exper. 
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liment Redi himfelf made, proves fill lefs than the 
other. He fqueezed the venom of four Vipers into 
a glafs of water, and gave it to a kid without any ill 
confequences.. The water was ina much larger 
quantity than the wine I have mentioned, and con- 
fequently the venom ought to have been far-lef{s ac. 
tive, fince it was more diluted and more divided. 
But, as Redi pretends, it does not follow from all this 


that the venom of the: viper, introduced in abun« 


dance into the ftomach, would be neither morta] * 
nor hurtful. It is both hurtful and mortal when 
taken in a large quantity. This errour is indeed 


common to the ancient philofophers, who believed 


that the venom of fnakes was only a poifon when in- 
troduced into wounds: Noa sufiu, fed in vuluere, no- 


cent, fays Celfus ; and Lucan before him, puts into 


the mouth of Cato, Mor/u virus habent, & fatum 
dente minantur ; pocula morte carent,. 

The venom of the viper, as is faid in the firf 
volume, although feparated’ from the animal, re- 
tains its hurtful qualities for feveral months; but 
a well determined experiment) has latterly induced 
me to believe, that its faculty of killing, if indeed 
it laft fo long, does not continue beyond the ninth 
month. This is the experiment. — % 

I wetted four pieces of thick brown paper, each 
of them with about twenty drops of venom, and 
enclofed them feparately in glafles. At the end of 
nine months, I forced thefe papers into the wounds 
of the legs of four young pigeons. Neither of 


the animals dic d, nor gave any fymptoms of the” 


eee BD ie difcafe 
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difeafe of the venom. The venom thus pteferved 
then had lof thé faculty of killing even Diggody 
that ate fo readily deftroyed by it when frefh. 


/ 
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Although, as has been feen in the firtt hamid t 
had fatisfied myfelf that the fluid volatile alkali 1s" 
not a fpecifick againft the bite of the viper,and that 
it does not deprive the venom of this animal of its 
noxious quality when mixed with ity I had how- 
ever the curiofity to examine likewife the lunar 


cauttick, and began my  refearches by mixing the — 


‘venom of the viper with this cauftick. fubftance, 
to fee whether it would ftill preferve its original ve- 
homous quality, as it preferves it when it is united 
‘with the fluid volatile alkali. I made my experi- 
ments by mixing equal quantities of the venom » 
and lunar cauftick, adding a few drops of water to 
‘gender the pafte, which I applied to the wounds 
of animals, fomewhat more liquid. And as_ {malt 
birds are eafiett killed by the venom, I wifhed to try 
én fuch the effetts of this pafte, and procured saih 
rows and pigeons ei that purpofe. | 


: yt 


3 Experiments on Birds. 
1 wounded’ the legs of five binds with the ve 


Aomous teeth of Vipers) making fcarifications im- 
3 | mediatelyy 


\ 
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mediately, and applying the above pafte. Neither 
of them died, nor feemed affected with the difeafe 
of the venom ; and there was no gangrene in either 
of their legs, although the muicles were much 
burnt by the cauftick, | : 

I repeated this experiment on five other birds, 
and in addition, wafhed the parts with water, after 
having applied the pafte. Here again neither of 
them died, and I found that, the mufcles of the legs 
were lefs corroded and burnt by the cauftick. 

‘As thefe animals are fo fmall that an atom of 
venom fuffices to kul them, it appears that it can 
be no longer doubted for a moment, but that the 
lunar cauftick renders the venom of the viper inno- 
cent when it is fcarcely mixed with it; for I ap- 
plied the pafte to the wounded mufcles, the mo- 
ment 1 had blended them together. ‘I withed 
howevet te try it on ten other birds; and to my 
creat furprife, they all recovered very readily. 
Still I could not determine as to the unexpected 


novelty of thete confequences ; and fearing that 
accidental circumftances might have prevented the 
action of the venom, I refolved to make frefh ex- 
: periments on the fame animals. 1 wounded the 


legs of fix others, multiplying the incifions to in- 
troduce a good deal of the venom, of which I 
am fure the quantity of pafte I employed in each 
mutt. have contained adrop at leaft. Inthete experi- 
ments two of the birds actually died, one in the {pace 
of fix hours, the other in twenty-eight. On the mor- 
row J repeated this experiment, with the fame cir- 

| RUE EEE 3 ya! cumftances, | 
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cumftances, on ten other birds; one only of them 
died, and that at the end of twelve hours. — Fearing — 
that the wounds alone might have brought on’ | 
death, particularly as they were irritated by the | 
cauftick, I tried ten birds, on the legs of which I 
made wounds as} ufual, and applied the cauftick 
by itfelf. One of them died at the end of eight 
hours, So that it feems at leaft very probable, if 
_ Rot very certain, that the three birds before men- 
tioned, died likewife of their wounds, and not of 
the effeéts of the venom. I wounded ten other 
birds in feveral places, in the peétoral mufcles, 
to which in a fhort ipage I via the pafte. N ot 
one of them died, 


. \ 
Experiments on young Pigeons. 


The pigeon, next to fmall birds, particularly if 
very young, is the animal killed with the fmalleft — 
‘quantity of venom. I chofe four of thefe for a 
trial, and opcrated on all of them in the fame way. 
I made feveral tranfverfe wounds with {ciflars, in the 
mufcles of their legs, and introduced the venomous 
pafte abundantly into the wounds, which although 
pretty deep, did not bleed confiderably, . “Neither 
of thefe pigeons either died, or feemed to have the 
difeafe caufed by the venom of the viper. The 
next. day. I repeated this experiment on twelve 
PIgCONs, the legs of white I wounded in feveral 
iy plage 
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places, and again applied the pafte; neither of them: 
died. “I varied the application of the venomous 
pafte, which I-fometimes forced into the wounds: 
with {mall bits of wood, fometimes with pieces of 
ftout thread, fmeared with it. Neither of them. 
died in thefe trials. I proceeded to the mufcles 
of the breaft, which I wounded in different ways,: 
and diverfified the application of the pafte: but it 
was in vain that I multiplied my ° experiments ; 
neither of the pigeons died. . 
It’ cannot now be doubted but that the ioede 
cauftick, when mixed with the venom of the viper, 
renders ‘it innocent ; and thus every thing concurs 
to make us regard it as the true and only fpecifick 
againft this poifon. I can now flatter myfelf with 
having at length difcovered a certain remedy againtt 
the bite of the viper ; a remedy that fo many peo- 
ple have hitherto fought in vain. But.does the 
viper’s venom lofe its deadly qualities, when mixed 
with the lunar cauftick, becaufe its nature is chan- 
ged, or rather, becaufe ,being united. with this 
ftrong cauftick, in the way with acids when they: 
are faturated by alkalies, or by-abforbent earths, 
it can no longer exercife its original qualities ? 
May we not fufpect that the lunar cauftick, by crifp- 
ing the blood-veffels, prevents the poifon from 
infinuating itfelf in this way into the blood? ‘This 
-laft fufpicion does not feem fupportable, fince the 
mineral acids, which likewife crifp the veflels, are 
however not capable of rendering the venom in- 
Nocent, and fince the fluid volatile alkali itfelf has 
ns da Day? no 


328 FO NBs A aA 


no fuch property: this itt appear ftrange to us 
when we confider the great agreement there wg 
betwixt the fluid alkali, and the lunar cauftick. 

I muft confefs that I felt a real fatisfaction, when 
‘I flattered myfelf that my labours had been crown- 
ed with fuch great fuccefs ; and the knowing that, 
the venom of the viper does not lofe its hurtful 
) qualities when united to other very active fubftan- 
ces, fuch as the mineral acids, concurred to in{pire 
me with confidence. But I well recollected the 
errour I had fallen into in France, when I thought 
I had founda certain remedy againit the bite of the 
viper, becaufe I was able to recover. fmall birds and 
pigeons that had been bit. Simple analogical proofs. 
had no longer any weight with me, and inthe prefent 
eafe only ferved to make me recur to immediate and. 


irrefiftible experiment, which alone ought to be | 


confulted in philofophical refearches. This is’ the 
only purpofe to which a prudent philofopher, i if he 
does not wifh to be deceived or led into errour, 
ought to apply thefe proofs ; and ’tis to this appli+ 
cation of them that the penetrating pate owes, 
his moft as ode difcoveries. | 


Experiments on Birds. 


‘sh wounded the mufcles of the legs of four {mall 
birds with venomous teeth, and after having made 
flight Ma SHORE i} aPPHSe the lunar cauftick, 

wathing 


~~ 


> 
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wafhing the wounds foon after. Atanas of them 


- died, nor had the difeafe of the venom. 


I wounded four other birds like the preceding 
ones, in the legs, with venomous teeth, and after- 
wards wathed and fearified the wounds, but did not: 
apply any remedy. They all died, one in a fingle 
minute, one in four minutes, one in feyen, and the 
fourth in eight. 

I wounded the muicles A the legs of four others 
with fciffars, and applied the venom to them. Im- 
mediately after, 1 {carifted the wounds, applied ta. 
them the remedy, and wathed them. They all four 
recovered. | 
_ I treated four other ide. in the fame way with 
the laft, and neither of them died, 

I thought it proper to repeat the fame. experi- 
ment on ten others. I wounded their legs, ap= 

lied the venom, fearified, and medicamented, and 
all ten of them recovered. 

I muft. not however conceal that of five other 
birds I had wounded in the legs with venomous 
teeth, three died, although they had been {carified 
and drefled with the lunar cauftick in the way de- 
{cribed above. ‘Two of them died at the end of 
three hours, the third on the twentieth. 

Two other birds died in the fame way, out of 
four, of which the pectoral mufcles had been 
wounded with ‘venomous teeth, and had been 
dreffed in the ufual way, after the {carifications 
had been made. One died in, three minutes, the 
other in three hours. 


Another 
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Another time I wounded the pectoral Sotieier 
of three birds with a lancet, and applied the: 
venom. I dreffed the wounds with the lunar cauf- 
tick, and the three birds all died, one in half an. 
hour, a fecond in eight hours, and a third in 
nine. 

I feared that the wounds made in the peétoral 
mufcles, joined with the cauftick, were alone fufficient 
to occafion death; and therefore wounded thefe 
mufcles in three other birds, and applied the lunar 
cauftick to them: neither of the birds died. 

- We may I think conclude from the experiments 
related: above, that the lunar cauftick, when applied 
in the way Ihave defcribed, deftroys the effets of 
the viper’s venom, in birds. If it however does 
not prevent fome of them dying of this venom, it 


may be believed, either that the remedy has been ~ 


applied too late, or, which is more probable, | that 
it cannot always reach the: envenomed parts by in- 
troducing itfelf as far as where the venom has pe- 


netrated.’ Every one mutt perceive that in thefe- - 


cafes it cannot have corrected the deadly qualities 
of the venom, as it certainly does correct them, 
in the way we have feen, when they are united te- 
gether. | 


Be that as it may, the lunar cauftick being Capa- 
5 o 


ble of ‘recovering birds, is not a fufficient affur= 
ance'to us that it would recover other creatures inthe 
fame way: and even though this cauftick thould 
be the true antidote ecainft the venom of the Viper, 
as it inconteflibly appears to be, it does not follow 
5 a¥lof 


- 
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of neceffity, that it ought to cure the larger kind 
of animals. Circumftances may vary, the {carifica- 
tions may be more dangerous, and the application 
_of the fpecifick to the envenomed parts, either more 
difficult, or lefs certain, | 


_ Lixperiments on Pigeons. 


I wounded the mufcles of the legs of four 
pigeons with venomous teeth, made the ufual fcari- 
fications, applied the lunar cauftick, and covered 
the wounds with linen. ‘Two of the pigeons died 
in a few hours, the other two furvived. Iwathed 
the wound of one of the two firft, after I had dref- 
fed it, but did not wath that of the other; and I | 
obferved the fame treatment to the two that 
furvived.. | : | 

I repeated thefe experiments on four other pis 
geons, to which I applied the venom taken from 
the animal, and did not wath either of their wounds. 
 Neithér of them died, nor had any appearance of 
the difeafe of the venom. 

I made the fame experiment on fix others, and 
applied the venom to the mufcles, after having 
wounded them. They all furvived. 

Ireturned to my firft experiments, fearing that 
the remedy had not reached all the parts where the 
venom had penetrated, in fpite of my having made 
lar ge and deep fearifications. I operated on the legs 

| of 
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of feven pigeons, three of which died in lefs than 
an hour, the other four had no complaint. i f 

I paffed on to the pettoral mufcles. I wounded - 
thofe of four pigeons in feveral places, and applied 
the lunar cauttick, They all four recovered. | 

‘On repeating the fame experiment on four other 
pigeons, neither of them diced, nor became il. I 
got ready twelve other pigeons as above, and ap- 
plied, firft the venom, and immediately after the 
Junar cauftick, to the wounds in their pectoral muf- 
cles. They all twelve recovered, v. 

I wounded the pectoral mufcles of four a oe 
with venompus. teeth, and immediately fearified 
the wounds, and applied the cauftick, ae of . 
éhem died in lefs than an hour. | 

It cannot be doubted after this, but that fia 
deaths of the animals to which the lunar cauftick 
was applied, were occafioned by its not being | in- 
- yariably able to reach all the parts envenomed ; 
and not becaufe it is no true fpecifick againft this 
poifon. | 

I muft again confefs iporruibufiny that having 
one day applied the venom to wounds made in the 
mufcles of the legs of two pigeons, one of them 
died at the end of four hours, notwithftandmg I 
had treated it with the cauftick. Another time I 
wounded the mufcles: of the legs of two pigeons, 
with venomous teeth, and one of them died in 
eighteen hours. But unlefs I am deceived, all 
thefe cafes only tend to prove ftill more, either 
that the remedy does not always come in time, 

or 


* 
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sr does not always unite with itfelf the venom : this 


feems to be fufficiently demonftrated by the time 
that thefe animals continue to live, whiltt they 


in general die in a very fhort {pace, when the re- 
medy is not applied. 

I was defirous of making a trial on ten, other 
pigeons, and having wounded their legs with ve- 
nomous teeth, 1 fearified them, and applied the 
eauftick a little after. Five recovered without 
having had any complaint, a fixth died in my hands, 
and the other four died, ont in three, one it fixteen, 
one in eighteen, and one in nineteen hours. 

- [think it quite fuperfiuous to give a detail of 
feveral experiments | made on the mufcles of the 
legs and breafts of fowls: 1 wounded them in fe- 
veral places, applied the venom abundantly, and 
treated them in the ufual way with- the cauftick. 
Neither of them died. This may readily be ac- 
counted for, fince pigeons, which are much more 
tender, and which fink more readily under the ef- 


feéts of the poifon, have in the fame circumftances 


efcaped death. 


.. | Experiments on Quadrupeds. 


~ I wounded two guineapigs, each of them repeats 
edly in the mufcles of one of its legs, with venom- 
ous teeth, and after having made the fcarifications, 
I drefied the wounds with the lunar cauftick : one 

tecovered, the other died at the end of Sve hours. 
I treated 
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TI treated four other guineapigs in the faine day} 
-and only one of them died, and that at the ee ad 
five hours. 3 | , 

I withed to try whether on applying the venom 
drawn from the animal, to the wounded mufcles, the 


remedy would be more certain. I wounded the 


mufcles of the legs of fix very {mall rabbits in fe: 
veral places, and applied the remedy ; neither of 
them died. I treated the pectoral mufcles of 2 ae 
other rabbits in the fame: way, and all of — res 
covered. | 8 

_I proceeded to fimall guineapigs, on fix of which | 
T tried this remedy. To three of them I applied 
the venom to the mufcles of the legs, to the other 


three to thofe of the breaft, each of which Thad 


f 


previoufly wounded: I then applied thé cauftick. 
Neither of the guineapigs died. ms 

-Y returned to the venomous teeth, with witch’ [ 
wounded eight very fmall rabbits in the legs. ‘A 
Hittle after I {carified and medicamented the parts. 
Two of the rabbits died; the other’ fix” reco- 
vered. RIED | 

It can no longer be doubted but that te one 
cauftick is‘ a. true fpecifick againft the venom of 
the viper. But the mode of applying it to the en+ 
yenomed parts is not certain, and it is natural to 
conceive that the difficulty will become mich 
greater, when the application of it is attempted on 


the immediate bite of the viper ; particularly if the 


creature may have bit feveral times, and if the traces 
of the bites can fearcely be diftinguifhed. In thefe 
. Cafes 
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cafes there will be always fome uncertainty, and if 
the remedy fail in correcting the venom, too exten» 
five and multiplied {carifications may be extremely 
hurtful. 


€ 


Bites of the Viper treated with the Lunar Cauftick, 


The latter partof my experiments isthe more im- 
portant, in having for its object the fecuring us 
againft the bite of the viper. My experiments are 
_too few in number, and too little varied, either to 
allow the drawing from them all the practical utility 

that may be hoped, or to render the method I have 
propofed perfect. Owing tothe feafon, [ have ex- 
_ perienced a fcarcity of vipers; and the circumftances 
in which I have found myfelf, andthe cbligations I 
_have had to fulfill, have prevented my applying myfelf 
more attentively, and in the way Ifhould have with. 
ed, to this fubject. Ifhallforthe prefent publiththe 
_refultof fuch experiments asI have been ableto make, 
intending to return at a more convenient opportu- 
mity, to an enquiry that has the good of my fellow 
_€reatures for its object. In the mean time, I hope 
that philotophers and naturalifts will pay every at- 
tention to this branch of medicine, and will {pare 

no pains to render it more certain and ufeful. — 
Thad a middle fized rabbit bit five times fuceffive- 
ly in the leg, by a large viper, and, after making’ 
fearifieations, ap plied the cauftick, and wathed and 
| | bound’ 


— 
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bound the wounds. - Ren a died at ais of 
twelve hours. é | . 

I had another rabbit bitfeveral times in the leg by 
aviper. It died in the {pace of an hour, although 
it was treated like the preceding one. 

Thad two guincapigs bit in the legs by a vipers 
each one three times; and af ter making the fearifi- 
cations, I applied the ¢ vauftick, Both of them died 
in a few minutes. . ; 

=i repeated this aCe ath the farne circum+ 


flances, on a large. cuineapig, which died in, Re 


{pace of twenty-four nora on | . 
Thefe five unexpected deaths oneal me how | 
eafy it is to be deceived, even in matters of obferva- 


tion and experiment, and how little truft i is to be re- 


pofed in analogy. The minutett circumstance fuf- 
fices to render what. in itfelf would be very ufeful,, 
both ufelefs and hurtful. Every one may perceive, 
that in the prefent cafe the whole difficulty lies in 
making the cauftick penetrate ‘into all ‘the parts to 
which the venom has found its way. But how can 


this difficulty ever be furmounted ?. The, holes made 


by the tecth of a viper are very {mall, and often in- ! 
vifible.. They runin different ‘dire€tions within the. 
fkin, and have different depths, according to a thou; 


{and varied circumftances. The {welling or inflam- 


mation that fucceeds, augments the difficulty {till 
more, fo that the fearifications are made almoft at. 
hazard. ; | 
t muft not howeve omit that I have cured five 
other larger rabbits by this method, after they had been 
repeats 
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tepeatedly bit by vipers ; as alfo feveral guineapigs 
that I had had bit in the fame way; all of which 
would probably have died, if they had not been 
treated with this new remedy. But I recovered a 
much greater number of thefe animals, when they 
had been bit a fingle time only, although even in 
this inftance fome of them died ; and this was un- 
doubtedly occafioned in the way related above ; that is 
_ tofay, not by the inefficacyof the medicament, but bee 
_ caufe it cannot always reach the parts where the poi- 
fon has penetrated and lodged. There are likewife 
_ Other circumftances which elude the new method J 
have propofed, and thefe are when the difeafe, by 
accidental circumftances, is more internal than ex 4 
ternal; that is to fay; when the venom is fuddenly 
intreduced in a large quantity into the blood of the 
animal, by the means of fome veffel that the tecth 
may havepenetrated. And I donot think it impoffible 
“but that the bite of the viper may kill even inftan 
‘taneoufly, provided it fhould ever happen (which 
is not abfolutely impoffible) that the teeth fhould 
Pierce a large venous veffel in fuch a way, thar a 
“quantity of the venom would be inftantly carried to 
the heart. In this cafe, which differs little or not 
at all from the artificial injection 6f the venom, the 
difeafe may be incurable, and obviate all remedy, 
The lunar cauftick, I repeat it, renders the ve- 
nom of the viper innocent, andisits true {pecifical 
remedy ; but much remains to be done, to apply it 
With the greatett advantage in the bite of this ani. 
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mal. Itwould perhaps be ufeful to {wallow it di- 
luted with water, even in pretty ftrong dofes. 
If the venom of the viper derange the blood, and be 
‘fatal when it is introduced into the torrént of the cir- 
culation of humours, the lunar cauftick, taken in- 
ternally in a liquid form, may weaken its noxious 
qualities, and correét it in the veflels themfelves, to 
fuch a degree as to deftroy, or diminifh, the inter= 
nal difedfe that this venom produces. 

After my having difcovered that the lunar cil 
fick renders the veriom of the viper innocent, it 
ig natural to conceive that I ought to make fomé 
trials on the lapis infernalis; 1 have indeed made 
feveral. 

I found that a pafte formed af this ftone, ane of 
the venom of the viper, might be applied with im- 
punity to the wounded mufcles of birds ; on choof- 
ing ten of them for thefe experiments, not one died. 
But of three which I envenomed with the teeth, 
and dreffed with the lapis iafernalis feraped,to a pow- 
der, two died, one atthe moment of the applica 
tion, the other at the end of two hours: I had four 
pigeons bit in the legs by vipers, and treated them — 
with the fame cauftick. One died in‘my hands im- 
mediately after I had applied it, another in the {pace 
of an hour, ‘and the two others recovered: _ 

Notwithftanding that the feafon was becoming un-_ 
favourable, and that I had no longer a hope of finding” 
any vipers, 1 met with thirty-four of them by accis | 
dent, in an excellent ftate andvery vigorous: The | 
firft purpofe to which I applied them was that of 
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verifying my new remedy, and of feeing at the fame 
time whether a folution in water of the lunar caul- 
tick given internally, would be at all eflicacious to 
animals bitten by the viper. 
I deftined four very {mall guineapigs for this ex- 
_ periment, and made them drink a teafpoonful of 
the above folution : it was rather weak, but ftill dif. 
agreeable to the tafte, I wounded the femoral muf. 
cles of three of them with venomous teeth, made 
immediate {carifications, and applied the lunar cauf- 
tick as ufual; neither of them died, 
~ I made another {mall guineapig {wallow two tea 
{poonfuls of the above folution, and it died in my 
hands. I conclude from this that the quantity I 
employed was too great. I afterwards gave a fingle 
teafpoonful, as in the firft experiment, to other four 
{mall guineapies, and had them immediately bic by 
as many vipers, making fcarifications inftantly after. 
They all four died. One when fcarce bitten, ano- 
ther in an hour, a third in three hours 3, and the 
Jaft in five. The refult of this experiment fhows 
that the bite of the viper is far more dangerous, 
than wounds that may be made artificially with its 
_teeth, although filled with venom. One reafon per- 
“haps i is, the difficulty of conveying the remedy nice- 
ly to all the parts where the teeth of the-viper pene- 
trate when it bites at its will. T likewife imagined 
at the time that the fmallnefs of the animals I made 
choice of might partly have caufed this, and deter- 
“mined in confequence to niake trials on larger and 
ftronger ones, better able to refift the effects of the 
A 2 poi- 
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poifon ; particularly the internal malady, which is 
communicated much quicker in fmall animals. 1 
had fix fowls bit in the thigh by as many vipers. 
Five of them fwallowed three teafpoonfuls each of 
the folution of the cauftick, the other did not fwal- 
low any. I applied the lunar cauftick in the fame 

_ way to each of their wounds ; the laft died, the gs 

- five all recovered. 

Thad fix rabbits of a middling fize bit in the 
thigh by as many vipers. 1 immediately applied 
the lunar cauftick to their wounds, and made them 
all drink the folution of it. Four of them reco- 
‘vered ; the other two died, one in three hours, the 
other in eight. 

I repeated this experiment on fix other abies 
fomewhat larger than the above, and neither of 
“them died. On having four others bit, and treated 
-exaétly in the fame way, they all likewife reco- — 
vered. 

The number of thefe experiments is ftill too cir- — 
cumfcribed to render us certain that the lunar 
cauftick is a never failing remedy againft the bite 
_ of the viper ; and this is owing to the difficulty of 
conveying it to all the parts into which the venom 
has infinuated itfelf : three or four hundred experi- 
ments would fcarcely fuffice to fully clear up this 
- important matter ; I however have no doubt of 
the efficacy of this remedy, and can affirm that the 
- Junar cauftick is the true fpecifical remedy againft 
this dreadful poifon.. | 
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On the Poifon called Ticunas. 


The fiat and Gaewiaea effects of the lunar 
auftick, which, when united with the venom of 
the viper, renders it innocent, made me fufpect 
that the effeét might be the fame if it were united 
with the ticunas. 1 mixed them then in equal 
quantities, and formed a fomewhat foft pafte. I 
now made feveral) wounds in the mufcles of a 
pigeon’s leg, and applied this pafte to them. The 
pigeon died in lefs than two minutes. I repeated 
this experiment with the fame circumftances on 
another pigeon, which died in lefs than three mi- 
nutes. I again repeated it on two others, one of 
which died in lefs than two minutes, and the other 
foon after the end of the third. The lunar cauftick 
then does not correct the deadly quality of the zi-— 
cunas, and confequently is not its fpecifical remedy. 
The pafte formed of it does not even retard the 
death of animals to which itis applied ; fince two 
pigeons, to the legs of which I had fimply applied 
the ficunas, died in three minutes, and not fooner. 
I pafs over in filence many other analogous confe- 
quences which I obtained on making like experi~ 

ments on euineapigs and fmall rabbits. | 
Having procured feveral fnakes, fimular to » thofe 
the examination of which is mentioned in page 139. 
ef this volume, for the occafion, I had the curio. 
L 3 fity 
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fity.to fee whether the poifoning them with the 
ticunas, in the mufcles cf the tail, would be attended 
with the confequences I had before obferved ; and 
whether thefe creatures would continue in an ap- 
parently lifelefs ftate, for as many hours as they 
did on the former trials. I introduced then into 
the mufcles of the tail of one of thefe fnakes, an 
American arrow which I had previoufly fteeped in the 
ticunas, liquified by the heat of boiling water. 
made a confiderable wound along the vertebra, that 
the poifon might penetrate well into the mufcles, 
At the end of an hour the fnake fcarcely ftirred, © 
and in an hour more feemed dead, and quite de- 
prived of motion and irritability, In this appa- 
rent ftate of death, J examined the motion of the 
heart attentively through the fkin, and could per- 
ceive a feebie and flow contraction of this mufcle. 
This contraction continued for twenty-feven hours, | 
conftantly diminifhing in force, and in this inter- 
val every one would have looked on the creature ag 
dead, for fetting afide the motion of the heart, it 
was quite {till and free from irritability. At the 
end of twenty-feven hours the motion of the heart 
gradually became quicker and more confiderable 3 
and I then thought I perceived, on giving the 
creature a violent blow, a {mall undulating motion, 
In forty hours, I obferved a motion, fometimes of 
one extremity of the body, fometimes of the other, 
but very feeble. In ten hours more this motion, 
and the return as it were to life, were manifeft and 
certain, notwithftanding the fnake could nei- 

ther 
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ther crawl nor hold up its head. I left it in this 
ftate during the night, and the next morning found 
it very lively, in good health, and able to crawl; 
but fix hours after, it died. | 

The event was exactly the fame on treating two 
other fnakes in the fame way. Another much 
fmaller one died in lefs than two hours; its heart 
continuing to move three hours after its lofing all 
apparent fiens of life. 

It cannot then be doubted but that the ticwzas is 
a mortal poifon, even to animals with cold blood, 
although it be true that it is far lefs fo to them, 
than to thofe that have the blood warm. But that 
which well merits our attention, 1s the apparent fuf- 

enfion of life, and of the voluntary motions of all 
a animal’s mufeles, except that of the heart, the 
irritability of which is indeed diminifhed, but not 
totally deftroyed. 

We cannot afterwards but admire, fee a long 
continuance of this ifolated motion of the heart, is 
capable of reftoring by degrees to the animal, that 
‘life, and that motion of all its other organs, which 
it had entirely loft. Without the action of this muf- 
cle, all muft irrevocably have ceafed. 


” 


Ou ihe dangerous Confequences of the Oil of the 
Cherry Laurel. 


The following experiments on the oil of the 
cherry-laurel, will not only ferve to complete thofe 
L 4 1 have 
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I have already made on this fubjeét, but to fhow in 
a clearer way, that this oil, whether given internal- 
ly or applied to the wounds of animals, is one of 
the moft terrible and deadly poifons known. This 
important truth will, Thope, deftroy once for all, 
the abufe that has crept into feveral places in Italy, 
of felling the oil of the cherry-laurel publickly i inthe : 
fhops, to all thofe who afk for 3 it. « It is‘eafy -to fee 
how dangerous this cuftom may be to fociety ; and 
this danger is encreafed again by the method adopt- 
ed in felling it. It is ufually mafked under the title» 
of Effence of bitter Almonds, and is found under this 
name in the printed lifts of diftillers, who fell it 
with other effences, oils, and liquors, that may be 
drank with the greateft impunity. Nay, what is 
‘more, this dangerous poifon enters into the compo- 
fition of a liquor for the ufe of the publick, which 
is made.and fold without any ceremony ; and to 
prevent all fufpicion of the true nature of this poi- 
fonous mixture, it is vended under the title of Lz- 
quor of bitter Almonds, ot of Peach-flowers, and is 
even put into milk, and into ragouts. It is true 
‘that a fmall quantity of this poifon is employed in. 
them, and that thefe liquors are not drank like wine 
and water ; ; but a poifon is always a poifon ; and 
we do not befides know but it may be hurtful 
when ufed a long time, although in very finall 
quantities ; and whether it may not give a difpofi- 
_tion to. certain difeafes. Ihave heard fome perfons 
: fay, that when fwallowed it muft be an excellent 
| : ae | cordial, 
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cordial, which its truly agreeable and aromatick 
fmell may eafily induce them to believe. 

Tufcany owes to a philofophick fovereign, the 
knowledge of this pretended oi of bitter almonds, 
~and the advantage of being fecured from the abufe 
that may be made of it : fo true it isthat philofophy 
is ufeful even to fovereigns, and that, according to 
the with of one of the ancients, they ought all to be 
philofophers, or at leaft to know how to philofo- 
phize on occafion ! 


The Oil of the Cherry-Laurel is a Poifon to Vipers. 


Having had an opportunity of providing a quan- 
tity of the oil of the cherry-laurel, I wifhed to fee 
what effects it would have on vipers, and accord- 
ingly made a large one {wallow about ten drops. 
In lefs than two minutes it could fcarcely drag itfelf 
along, and at the end of feven feemed quite dead. 
In two minutes more it was perfectly infenfible to 
the ftimulus of aneedle. However on obfervine at- 
tentively, its heart was feen to move, and to rife and 
fink alternately : it continued this motion, which 
regularly diminifhed, for three hours. In thefe ani- 
mals we may judge extremely well of the total re- 
pote of this mufcle, without opening the thorax ; 
-an obfervation that in many cafes may be highly 
important. We may likewife obferve this motion of 
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the heart externally in other animals with cold 
blood, even in frogs, but with greater difficulty. 

I have found in general that the oil of the cherry- 
Jaurelis a very ftrong poifon, even to vipers, the 
fuddennefs of its effects on which, is proportioned © 
to the quantity fwallowed. 1 have feen thefe creas 
tures die ina very few minutes on giving them 
thirty or forty drops, in which cafes they have fick- 
ened and become motionlefs inftantly ; and 1 have 
found it mortal even when given to them im. the | 
fmall quantity of a drop, or at moft of two. It is 
true that in thefe laft inftances, the difeafe dienes 
itfelf very late, and that the viper lives many 
hours after. ”Tis obferved that the mufcular irrita- 
bility is in general very foon deftroyed, notwith- 
fianding which the heart continues to move for a 
very long time, even after the animal ceafes to give 
any fign of life, or fenfation. The heart, I do not 
here {peak of the inteftines, is an exception to the 
general rule of the other mufcles, and this interefting 
point of animal phyficks deferves {till more the atten- 
tion of philofophers, as having been hitherto totally 
neglected. 


The Oil. of the Cherry-Laurel isa Poifon to Suakese 


I made a fnake {wallow five drops of the oil of the 
cherry-laurel, which it had {carcely taken, when lob- 
fervedit to crawl with difficulty ; in lefs thantwo mi- 

nutes 
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nutes it appeared to be almoft dead, fince it only pre- 
ferveda {mall motion of its tail, which ceafed alittle 
after. I ftimulated it in different parts of its body with- 
out any effect. On opening the thorax, I found the 
heart and auricles motionlefs; but when I pricked 
them with a needle, they began to move, and this 
motion continued feveral hours. At length I fepa- 
rated the heart from the thorax, and it inftantly 
ceafed to move. However on touching it repeat- 
edly with the point of a needle, it each time con- 
tracted itfelf once, and continued to do fo for feve- 
ral hours. It never had afpontaneous motion, and 
never contra¢ted itfelf more than once on being 


pricked with the needle. 


The Oil of the Cherry-Laurel is a Poifon to Snakes, 
when applied to their Mufcles. 


I made awound of about an inch in length, in 
the mutcles of the tail of a young fnake, and ap- 
plied to it about forty drops of the oil of the cher- 
ry-laurel. It died in lefs than ten minutes, without 
having been convulfed, and without the fmalleft 
fign of irritability remaining in its whole body. 

I laid bare a great length of the mufcles of the 
tail of an ordinary fized fnake, and wounded them 
in feveral places. Iapplied an abundance of the 
oil of the cherry-laurel to the wounded parts 
throughout, and a moment after repeated this again. 

In 


| 
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In lefs than a minute the fnake moved languidly | 


and with dificulty, and the motion of the different 
parts was feeble, in proportion as they approached 


the tail. Inan hour after, however, it had in a 


‘great meafure recovered its former vivacity. I 


then applied frefh oil to the fame wounds, and in ~ 


Jefs than a minute it could {carcely ftir itfelf, re- 
maining twifted inthe form of a zigzag ; however, 
an half an hour it became as lively as ufual. 
Yapplied the oil ofthe cherry-laurel twice, to the 
mufcles of the tail of another fnake, which although 
it had appeared dead, and remained in that fate for 
feyeral hours, both times recovered itfelf, How- 


ever, after reviving the fecond time, and becom~- 


ing very lively, it died of itfelf in afew hours. | 
‘This oil then, when it is applied to the mufcles 
of fnakes, inconteftibly produces violent derange- 


ments ina very little time, but is not, however, © 


capable of killing them when they are very large; 
neither does it, in the circumftances at leaft in 
which I have obferved it, kill the {maller ones very 
fuddenly, notwithftanding it is otherwife’ certain, 
that fnakes without diftinétion die readily, when 
made.to {wallow it, even ina very fmall dofe. 


“In is a Poifon toVipers, when fimply applied to their- 
Mu files. i 


I wifhed to fee whether the oil of the cherry- 
laurel would be mortal, when applied tothe wounds 


of 
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of vipers purpofely made, and whether it would be 
lefs fo in thefe cafes than in thofe I have related, of 
their {wallowing it. It has been found by a long 
fucceffion of experiments I have made for that pur- 
pofe, that both the fpirit and oil of this plant pro- 
duce violent derangements when applied to the 
mufcles of vipers, but not to fuch a degree as when 
they are taken internally. In thefe cafes the heart 
continues to move in the fame way that it does in 
the other animals with cold blood, whilft all the 
other parts remain motionlefs and infenfible to the 
moft active ftimulants. In like manner I have ob- 
ferved, thaton introducing a few drops of the oil 
into the natural aperture that is found towards the 
tail of the viper, the creature died in the fame 
way as in the cafes related above, that is to fay, 
with a lofs of mufeular irritability, but with a conti- 
nuance of the motiens of the heart. | 

I bathed the mufcles of a vipers tail, ftripped of 
the fkin for a great length and wounded in feveral 
places, with the oil of the cherry-laurel ; an inftant 
after, it had loft the motion of the part of the body 
towards the tail; it twifted and wrapped itfelf up, 
{welled confiderably, and was violently convul- 
fed.—I likewife bathed the mufeles of another viper 
towards its tail, with this oil, and in twenty feconds 
it could fearcely move itfelf. It was contracted and. 
wound up, was fwelled to twice its fize, and numbed. 
{+ died in lefs than three hours. | 
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It aéts pial as a Poifon, when applied to the Mus 
' cles of Pigeons: 

Tt will be fufficient to relate here fome of the ex- 
periments I made on the mufcles of pigeons, to 
fhow in what way the oil of the cherry-laurel acts in 
thefe cafes. 

I ftripped the whole of the fkin fromthe leg af 
a young pigeon, and wounded the mufcles in feve- 
ral places, without dividing any perceptible blood- 
vefiel. I then applied ‘about twenty drops of the 
oil to the part; which was more thana {quare inch 
in fuperficies. In fix minutes the pigeon was no 
longer well able to fupport itfelf on its feet. In 
three more it was feized with convulfions, and at 
length fell on its breaft. In fix minutes more it had 
loft its ftrength, but ftill breathed, and kept open 
its eyes. After fix other minutes it began to ftir a 
little, and remained quiet for the fpace of twenty 
more. It at length recovered, and became as well 
as €Ver. | . 

I laid bare the breaft of a very young pigeon; 
wounded the pectoral mufcles in feveral places, and 
applied to them about |twenty drops of oil. Five 
minutes after, the pigeon became very feeble, and 
almoft incapable of fupporting itfelf; it however 
furvived, and had no other fymptoms. The wound 
was very large, and well covered with oil. o 
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I repeated this experiment on another pigeon, ap- 
plying twenty drops of the oil, as above. In the 
fpace of three minutes it could no longer fupport it- 
felf, and died in five more. 

Two other pigeens, fomewhat larger, recovered, 
although treated precifely in the famé way with the 
laft. ; 

I returned to my experiments, on the legs. I 
laid the leg of a middling fized pigeon entirely bare, 
and wounded the mufcles m feveral places: I then 
fucceffively applied to the wounds more than thirty 
drops of the oil: in thirty minutes it could no 
jonger ftand, but foon revived, and recovered per- 
fectly. 

This expetiment made on two other pigeons, 
was attended with the fame fuccefs; neither of them 
died, but on the other hand foon recovered from the 


feeblenefs that feized them: however having re- 


peated itontwo much younger ones, they both died 
in violent convulfions in lefs than three minutes, 
notwithftanding I.had not laid their legs fo bare as 
ufual, and had applied a lefs quantity of the oil. 

From all thefe experiments, it appears that the 
oil of the cherry-laurel is in reality a poifon to ani- 
thals, when applied in ah immediate way to the mufs 
cles, by the means of wounds; but that it is in this 
way far lefs deadly, than when fwallowed. 


It. 
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“Itis a Poifon when applied to the Eyes of Pigeons: 


I omit the mention of feveral experiments I made 
on the eyes of pigeons ; it will be fufficient to know 
that the oil of the cherry-laurel is a violent poifon 
when applied to thefe organs, and that it caufes a 
{peedy death to thefe animals, in the fame way with 
the {pirit itfelf of the plant. | ts 


Applied to the Heart, it renders it iii 22) 


The faculty poffeffed by the oil of the cherry-laurel 
of deftroying the irritability of flefhy fibres, indu- 
ced me to try whether, on being immediately 
applied to the heart, it would render it motionlefs, 
even to external ftimuli. I therefore let fall a few 
drops on the hearts of feveral frogs, the motions of 
which foon ceafed, and could not be reftored by the 
pricks of a needle. The fpirit of the cherry- laurel 
produces the fame effect, but lefs fuddenly and more 
imperfectly than the oil. | 


it 
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| it hills, when applied to the Brain: 


{ was afterwards defirous of feeing whether thig 
oil would be mortal when applied to the brain of 
frogs, and afew minutes after the application of it 
obferved that the creatures could {carcely crawl: 
in lefs than fix minutes they died. The heart how- 


ever continued to move: The brain being ftimula- 


ted, no contraction of any part enfued, but on for- 
cing a pin longitudinally into the {pinal marrow; 
the feet fprung up violently. This would lead one 
to believe that the nervous fubftarice, when put in 
contact with the oil of the cherry -laurel, lofes its 


power of contracting the mufcles; but that this 


poiln notwithftanding, i is only Baie of removing 
it in the,nerves or nervous productions that i It i> 
Rice touches. 


It deprives the Nerves with ¢ which it is is put i in contact, 
of the faculty of contratting the ee 


To affure myfelf éf this I applied it to the crural 
nerves of frogs, atid in lefs than two minutes obfer- 
ved that’one of thefe creatures on which I tried it, 
Kad loft the faculty of contracting its feet, and that 
when I ftimulated thefe nerves, at the part where 
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the oil had touched, with a needle, they no longer put | 


the mufcles in action. But every time I ftimulated 
them towards the legs, where the oil had not reach- 


edgutne fect contracted themfelves forcibly. The — 


nerves then are not the organ or inftrument by which 


the oil of the cherry- laurel communicates its deléte- 


rious qualities to the other parts of the machine, and 
ate themfelves only fufceptible of them at the pre- 


cifé part to which the oil of the cherry-laurel has 


been immediately applied. The fpirit of the cher- 
ry-laurel, when applied to the nerves, produces effects 
analogous to thofe of the oil, but not fo violent. It 


is very probable that this action of both oil and fpi- — 


rit is fimply mechanical, and that they alike operate 
in the way with fubftances that corrode and crifp. 


The Oil of the Cherry-Laurel, adminiftered to Leeches, 
deadens the Part it immediately touches. 


I injected the oil of the cherry-laurel into the 


bellies of feveral leeches, which immediately dead- — 


ened, and were no longer fufceptible to external 


fimuli. The fame thing happened’ when I - 


tried the fpirit. I injected fome of them for almoft. 


half their length, preventing the oil from pafling 


further by a ligature, and faw with furprize that. 


the injected half was deadened, and no longer fen- 
fible to any flimulus, whilft the other part was alive, 


and continued inthat fate for many ‘hours. This 
very 
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very fingular phenomenon is not found either in 
{nakes or vipers, every part of which becomes in- 
fenfible almoft at the fame time; and this difference 
may be principally caufed by the diverfity of mo- 


tion in thefe animals, when compared with the 


others. 
_Ibathed the, part of a leech towards the head, 


with the oil of the cherry-laurel. In lefs than three 


minutes theré was no motion in this part, whilt 
the other half was ftill living and in full a@ion fix 
hours after. 

I bathed the part of another leech towards the 
tail, and in lefs than two minutes found it motion- 
lefs ; the other part continued to move for fix 


weg 


Trubbed a part of a fnake’s tail-that I had cut, 
with the oil of the cherry-laurel ; in lefs than half 


an hour it had loft all motion. 


The Oil of the Cherry-Laurel is deftrustive to Animals, 
when injected by the Fucular. 


The multiplied examples I have related above, 


“Of the deleterious powers of the oil of the cherry- 


Jaurel, induced me to think (notwithftanding I had 


two years before in London, injected the fpirit of 


this plant into the jugular veins of rabbits without 


its caufing their death) that it might kill animals, 
when injected into the blood. I prefumed that the 
os Ga a oit 
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oil being much more pungent and burning than the 
fpirit, would act on the blood with far greater — 
energy. In confequence of this I made feveral ex- 
periments. 

I injeéted into the jugular vein of a large rabbit, 
ten drops of the oil of the cherry-laurel, with which 
I had mixed five or fix drops of water. - At the 
moment the liquor paffed through the fyringe in- 
to the vein, the animal fell into convulfions and died. 
I opened the thorax, and found the blood blacker 
than itis in its natural ftate. The left ventricle and 
jeft’auricle of the heart were almoft empty, and — 
_ the little blood that remained in them coagulated. 
The right ventricle and auricle were fwelled, and 
filled with coagulated blood. There was no motion, 
neither could any be excited by ftimulations. The 
lungs were covered throughout with large dark 
fpots, and all their veflels filled with coagulated 
blood, fome of which was likewife extravafated in 
feveral places. From the part of the liquor that 
remained in the fmallfyphon, I judge that icarcely 
feven drops had entered the vein. 

I tried the oil on another rabbit in’a lefs quan- 
tity, only injecting five drops with as many of wa- 
ter. The rabbit became conyulfed and died inftant- 
ly. Ilikewife opened the thorax of this one, and 
found the heart and auricles in motion. The right 
ventricle and auricle were {welled, and the oppofite 
cavities contained a little blood. Ina fhort {pace 
the heart ceafed to move, and I found the blood in 
the right auricle and ventricle fomewhat vifcous 
| > and 
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and black. In the oppofite cavities lay a little blood 
of a redcolour. The lungs were ftained with blood 
allover, but not fo much foasin the former cafe, 
and the blood in the veffels feemed to be ftagnant, 

‘I donot think that more than three drops of the 
oil entered the jugular vein, and yet we fee that 
the animal died inftantly. It cannot here be doubted. 
but that the caufe of the death lay in the lungs, and 
in the blood that was found ftagnant in their veffels. 
It is fuperfluous to remark that the fuddennefs of this 
event, and the certain marks of a general coagula- 
tion of blood in the lungs, directly exclude the pre- 
tended aétion on the nerves, and furnifh a certain 
proof to the contrary. } 

I have fince found that if the oil be injected in a 
much fmaller quantity, either death does not enfue, 
or happens much later ; in this cafe there are very 
violent convulfions, which are certainly produced 
by the anxiety in the animal, caufed by the blood’s | 


becoming by degrees ftagnant in the yeflels. . 


The Spirit likewife of the Cherry-Laurel, kills when it 
is injected into the Veffels, 


On making thefe latter experiments it was natu- 
ral to fufpect that the fpirit of the cherry-laurel, 
when injected into the veffels, would likewife bring 
on death, and that the experiments I made in Len- 
don were not conclufiye, becaufe they were too fey 
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in Heraibar, ar perhaps likewife, beckwie ie ae 


ployed a weak fpirit. Be that as it may, I withed. 


to affure myfelf afreth by experiment, and I donot — 


bluth to oppofe my own trials to new ones, more 
decifive, more precife, and more numerous, 

I prepared then a fpirit of cherry-laurel three 
times diftilled, and having put about fifty drops i into 
the fyphon, I injeéted them into the jugular vein of 


arabbit. A hort time after the injection, perhaps 
in lefs than forty feconds, the creature died in con-- 


vulfions, which were however not violent. Hav- 
ing opened the thorax, I found the lungs quite 
{potted ; the fpots were very fmall, and refembled 
fo many dots of a darkifh red colour. The blood 


in the pulmonary vefiels appeared quite vifcous and | 


ftagnant, and I found it in the fame flate in the 
heart. } 

This experiment, repeated on three other rabbits, 
varied but little in the refult; one of ce died at 
the moment of the injection. 


The fpirit I employed was highly pee and 


killed the animals very fuddenly to which I gave it 
in an exceedingly {mall dofe. I fhall not enter into 


a detail of any further experiments, becaufe thofe 1 


have jut defcribed are fufficient for my purpofe ; 
howev er I inet with a cafe of a middling fized gui- 
| neapig that particularly deferves to be noticed. I 
, -gnade tt fwallow a teafpoonful of the fpirit of thecher- 


ry-laurel of the third diftillation, which had fearcely 


‘reached its ftomach, when it fell as if dead, and re- 
fnajnee in this ftate for fix minutes : it then fud- 
aealy 
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denly {prang up and began to run, although with 
-fome dificulty. In a few minutes it appeared as 
ftrong and lively as it was before it had fwallowed the 
liquor ; I however found it dead two hours after, 

Y Itis then beyond a doubt that the fpirit of the 
_ cherry-laurelitfelf, given in fufficient dofes, and 
rendered more active by re-diftillations, is a violent 
poifon when introduced into the blood by the jugu- 
Jar vein, and that it kills inftantly ; fo that it is no 
- longer an exception to the law I have eftablithed of 
the other poifons, which when introduced imme- 
_ diately into the blood, without touching either the 
: nerves or the wounded folids, kill in an immediate 
; way, and in a few inftants after bringing on con- 
-vulfions. It is not only abfurd to have recourife to 
the nerves to explain the action of the poifon in 
thefe cafes, but this imaginary hypothefis is quite 
fuperfluous, fince its violent effects on the blood 
are fo very evident. 3 


¥ 


The Lunar Gauftick does not render the Oil of. the 
| Cherry-Laurel innocent. 


| I wifhed to know. whether the lunar cauftick, 
: blended with the oil of the cherry-laurel into the 
form of a pafte, would not ferve to correct it. 

: I made feveral fmall wounds in the pectoral muf- 
cles of a pigeon, and applied the pafte to them. In 
jefs than a minute it was feized with convulfions, 
7 and died an inftant after. 
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Trepeated this experiment on jnother pigeon, 

which in fix minutes fell into violent convulfions, — 

and died in a very fhort fpace. 1) Ree, 

{ made a comparative experiment, to fee what ef 


feet the lunar cauftick alone would have, applied to | 


the pectoral mufcles of a pigeon. It was a little 
difordered by it, but foon recovered itfelf perfectly, 


without having been at all convulfed. "> 7 asia: 
I applied the pafte I have fpoken of, to ae 
other pigeons prepared in the ufual way. They 


all died convulfed i in lefs than five minutes. 


Tei is evident then that the cauftick alkali does not 


correct the deleterious qualities of the oil of the 
_cherry-laurel ; neither does it correct thofe of the 
fpirit, as I have found by feveral experiments, the 
relation of which I here omit. 


On Opium. 


I was a long time defirous of rendering myfelf 
acquainted by experiment, with the effects of opium 
applied to the living body. The little uniformity 
found in the authours who have treated on the pro- 
perties of this fubftance, was a ftrong incentive to 

my applying myfelf ferioufly to fo interefting a fub- 
ject. The experiments I had tried of the imme- 
‘diate application of opium to the nerves, of which 
mention has been made in the fecond volume of 
this work, were too few in number, and too little 
Pots! te pe Si daar: 
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-waried, to enable me to {peak with affurance, and 


without the rifk of having myfelf been mifled by 
them, on this matter. A little leifure when J leat 


expected it, at length enabled meto make a great 
number of experiments on opium, of which I fhall 


at prefent content myfelf with giving the moft ge- 


neral confequences, with a fmall detail of neceflary 


particulars, to enable my readers to form a clear 
judgment on the fubject. 
I had announced feveral years ago, that opium, 


diffolved in fpirit of wine, and applied to the crural 


aerves of frogs, deprives them of the faculty of con- 


tracting the mufcles ; and that this effeé ought 


folely to be attributed, not to the opium, but to the 
{pirit in which it was diflolved ; fince experiment 
had demonftrated that opium, fimply diffolved in 


_water, did not in any way derange the nerves to 


which it was applied, The famous Haller availed 
him(elf of the experiments and conclufions I have 
mentioned, in feveral parts of his publications 
againtt the Englifh phyfician Robert Whytt, who 
every where fupported the immediate a€tion of 
poe on the nerves themfelves. 

The various experiments which other naturalifts 


have made fince me, and which ate not very con- 


formable to mine, and the different hypothefes 
which authours have latterly fupported on the action 
of opium, have obliged me to repeat feveral of the 
experiments I made a longtime ago, and to give 
them a greater extenfion and certainty. 

Peas tas? «| ; I thought 
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I thought it proper to begin with animals that 
have warm blood, and to apply the opium to the. 
different organs and parts of the living body. And 
as {pirituous fubftances are one of the beft diffol- 
vents of opium, I wifhed in the firft place to-ex- 
amine all the effects of a folution of it in fpirit of 
wine, Iemployed an ounce of opium and three of 
the fpirit well united together, and heated zz balneg 
| maria. I likewife made a folution of opium in water | 
| without a drop of fpirit of wine, employing the fame 
proportion of water that I had done of the {pirit, 
- mixing it well with the opium in a mortar, and 
_ keeping it feveral minutes in a jar ia dalieo Maria ; 
I then added freth water according to the exigen- . 
cies of the different experiments, 


Refult of the Experiments. 


Guineapigs which I made fwallow a fpoonful of 
fpirit of wine, inftantly became motionlefs, and 
died in lefs than 20 minutes. Thofe that fwallowed 
the fpirituous folution of opium, became motionlefs 
in a few minutes, and died in lefs than twenty-feven. 
_ Thofe into the bellies of which the fpirituous fo- 
lution was injected, became motionlefs in an inftant, 
and all without exception died in lefs than half an 
hour. 

Thofe beneath the kin of which I injetted se 
fame preparation of opium, died in lefs than half 

an 
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an hour; and I had fearcely made the injection, 
when they could no longer ftir their hinder feet. 
 'Thofe into the anus of which I injected it, at the 
end of halfan hour could no longer kd ada them- 
felves, and died i in an hour, 

Thofe that drank the fpirituous folution died in 


_ three hours 3 they had fearcely fwallowed it when 


they became infenfible and motionlefs. 

Thofe into the bellies of which the aqueous folu- 
tion was injetted, died inlefs than two hours ; they 
loft the greater part of their motion in lefs than 
half an hour, and were violently convulfed. 
| Thofe, beneath the fkin of which the fame folu- 
tion was injected, died in three hours. In the 
fpace of half an hour they had loft all motion, par- 


’ ticularly that of their hinder fect. 


Thofe that I made fwallow this aqueous folution, 
were very foon incapable of moving; but only two — 
died, of tenon which I tried the experiment. 

Thofe into the anus of which the aqueous folu- 
tion was injected, died in lefs than three hours ; in 
the fpace of half an hour they could no longer 
fupport themfelves on their feet. 

It is then a fact, confirmed by all my experiments, 
that opium, when fimply diffolved in water, kills 
animals with warm blood; although it is befides 
true, that when diffolved in fpirit of wine, its ef- 
fects are much quicker and more vioient ; but they 
then proceed, in a great part however, from the 
fpirit itfelf, fince we have feen that this fpirit is 
alone capable of producing all thefe effects, and that 
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it even produces m more violent ones, an that more 
expeditioufly. _ ei 


My experiments on opium, either diffolved in 
fpirit of wine, or fimply in water, have been hither- 
to made on animals with warm blood. I was defi- 
rous of repeating them, varying them, and render- 
ing them general, on thofethat have the blood cold, 
and prefumed that I fhould obtain confequences 
equally new and important, fince I was about to 
operate on creatures much more irritable than the 
others, and in which life is of longer duration, and 
more tenacious. 

I chofe turtles and frogs, in preference to fe- 
veral other animals, and likewife made fome trials 
qn leeches; avery fingular creature, and one which 
differs, as well in its organs as in its vital functions, 
from all other known animals. : 


\ 


 Refult of feveral Experiments made on Leechas, 


~Leeches imimerfed in fpirit of wine, died in two 
orthree minutes. Rat 
Leeches immerfed in a folution of opium in fpi- 
rit of wine, died nearly in the fame: pace ¢ of time. 
Leeches immerfed in a folution of opium in 
water, died pretty nearly in the fame {pace of time. 
‘I plunged half the body of a leech into fpirit of 
wine, and found in a littletime that’ this part had 
loft all motion, whilft the other half continued in 
aétion. © 
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action. The experiment fucceeded in the fame 


- way, whether the part of the leech towards the 


head was plunged, or that towards the tail. 

The fame confequences enfued on plunging a 
leech into the folution of opium in {pirit of wine, 
or into the folution of it in water; and I looked 
upon it as fomething very extraordinary, that one 
half of the creature fhould become dead, whilf 
the other half continued in the ftate of not having 
undergone any change, or fuffered any injury. As 
to the action of opium on thefe animals, it appears 
certain that it fhould be confidered as that of a very 
violent poifon. 


Experiments on Turtles, made to fwallow different 
Subjiances. 


_A turtle which fwallowed fpirit of wine, died in 
lefs than 20 minutes. 

Another turtle which fwallowed the folution of 
opium in fpirit of wine, died in the fpace of an 
hour. | 

Another, after hayi ing Pratioved the aqueous fo- 


lution, preferved its vivacity for four hours; it 


died at the end of ten. 

I repeated thefe three experiments with the fame 
circumftances on fix other turtles, and the con- 
fequences were perfectly analogous to the preceed- 


ing ones. 


Te 
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- [tis eafily feen that opium, although diffolved 
in water, acts violently on thefe animals, fo as even 
to kill them; but [that its action is but trifling; 
when sahat with that of {pirit of wine: ; 


Inj eétions made intothe Anus of Turtles. 


f ~ Tinje&ted three turtles of the fame fize, at the anus; 
by means of a fmall elafs fyringe. On the firft of 
them I tried {pirit of wine, and inafew minutes it 
could fcarcely ftir. At the end of an hour, it was 
quite dead. 

T injected the fecond with an equlie quantity of a 
ftrong folution of opium in fpirit of wine, and in 
half an hour it fcarcely feemed alive or able to ftir : 
it died at the end of the feventh hour, but the mo- 
tions of the heart continued for an hour after. 

I injected the third with the fame quantity of the 
aqueous folution: it was very lively at the end of 
the fixth hour, and furvized the fixteenth. | 
_ [have however obferved in general, that turtles 
do not die when injected at theanus with the folu- 
tionof opium in water. Thofe I injected with 
the fpirituous folution, all died in lefs than threé 
hours : the injection was fcarcely made when they 
loft their ftrength and vivacity, and in half an hour 
they almoft ceafed to give any figns of life. 

 Theaction of theaqueous folution of opium, when 
introduced by the anus, is clearly proved ; but it is 

very 
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‘¥éry flow and weak, when compared with that of 


the fpirit of wine. 


Tujetiion made be encath the Skin of Turtles. 


I made an opening with a lancet in the fkin be- 
twixt the legs and belly of a turtle, and injected 
within it f{pirit of wine. In a few feconds the tur- 
tle became motioniefs, and died in lefs than an 
hour. 

I injeéted another turtle in the like way, with an — 


‘equal quantity of the fpirituous folution ofopium. 


In feven minutes it became without motion, and 
died at the end of four hours. 

T injected athird with the aqueous folution a 
opium. It continued lively for two hours, but 
died at the end of the eighth. 

The refult of a repetition of the fame experiments 
on nine other turtles, was perfectly analogous to 
that of the foregoing ; fothat there can beno longer 


any doubt of the action of an aqueous {olution of 


epium, injected beneath the fkin of turtles, 


Turtles in which the Heart was laid bare. 


I withed to fee what changes would be wrought 
in the heart of a turtle, on applying to it opium, 
and {pirit of wine. 

2 : I ftrip-. 
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I Siipped the pericardium from the heart of a 
turtle, and applied to it {pirit of wine feveral times 


fucceffively. In twenty minutes it had loft all mo- 


tion, notwithftanding the animal continued alive: 
It died however in lefs than an hour, when no part 
of its body was any longer irritable. | 

T applied the fpirituous folution of opium to the 
heart of another turtle, prepared as above. In half 


an hour it was become motionlefs, even to ftimula- 


tion. Theanimal died at the end of three hours. 4 


LT applied the aqueous folution of opium to the — 


heart of another turtle, and it continued its motion 
perfectly well for two hours: it ftill ftirred a little 


at the end of the a -The turtle lived eight ~ 


hours. ; 

I applied an aqueous folution of the cortex to the 
Heatt of a fourth turtle; it had ftill retained a little 
motion at the efid of the fixth hour. ‘The turtle died 
on the eighth. S 

- T laid bare the heart of anothet turtle, and {prink- 
led it fucceffively with feveral drops of fpirit of 
“wine. The two auricles inftantly ceafed to move, 
and the heart in lefs than two minutes had no longer 
-any motion, even when ftimulated. Thea FOrete liv- 
eda long time in this ftate. 


Ll opened the thorax of three turtles, on the teat | 


of one of which I poured the aqueous folution of 
opium, on that of another the fpirituous folution; 
and on that of the third the liquid laudanum of Sy- 
denham. That on which the fpirit of wine was 
poureé contitued to move feveral hours longer 
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than the other two, which ceafed their motion as if 
it had been by concert. The contrattions of the 
auricles of the héatt on which I had poured the 
Jaudanum, were for fome time two by two, they 
then became three by three, foon after which the 


animal was quite dead; The heait continued a 


longer time contracted, in proportion as the inter- 
vals betwixt its contractions were of greater dura, 
tions a new and fingular phenomenon, which 
cannot be readily explained by the common theo- 
ries. | . . 
Thefe experiments are not fufficient. to. deter- 
mine that a folution of opium in water has no ac- 
tion on the heart ; particularly as, when it is applied 
during the time this vifcus remains in the thorax, 
there are veffels and blood that may ferve to intro- 
duce it into the torrent of the circulation, and carry 
it to the other vifcera, by which a derangement of 
the animal economy may be brought on; fo that 
We cannot in this cafe attribute what may perhaps 
be the effect. of a change in-the blood, or of fome 
other unknown caufe, to its immediate application 
to the heart : to render the experiment decifive and 
unequivocal, it muft be made in fuch a Way, that 
all the other parts being excluded, the heart may 
alone feel the aétion of the opium. It {truck me 
then to purfue the following method ; 


Vou ld.. eB h Turtles, 
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Tires ie Hearts a oa were deitic Beat 1 Bae the | 
Thorax. 


t removed the heart of a turtle from the thorax, 
‘and covered it with fpirit of wine. Its motion 
ceafed in a few minutes. venti 
[put the fpirituous folution of opium’ on the heart 
of another turtle. In the fpace of a quarter of an 
hour there was {carcely any contraction of it, and » 
‘in ‘twefity-fix minutes it’ no longer  Bereede: even. 
when ftimiulated. | aL 
[plunged ‘the’ heart’ of “another tuftle into the 
aqueous folution. It fill continued to move, but 
not forcibly, at the end ‘of ‘half an 3 o two 
hours all ‘was/at reft.'° >" ae 
I-plunged another heart into fecipte! water, and 
ie ftill retained a little i. A at the end of the 
thirdhour. DUICATIIS CifE 
» “Another ieabbad ‘int ee aqueous folution of 
pre Cortex, ceafed to” ‘nove at the: end of two 
hearse? ioeb Moomequged? 1 
se) made‘three othe?"Experiments: on the heart, 
feparated''from the ‘thorax, and plunged into the 
fpirituows-folution of opium, and could’ not perceive 
any fenfible differeneé dh: the diminution and lofs 
of its motion, when compared with that of three 
others, two of which I had immerfed in the folu- 
--- gion of the bark, and the third in water- 


+i em 
# 2 y 


“ 


OM Plo 60 W sg, Ber 

‘Tt feems then very probable, if not very cettain, 
at leaft from the few experiments I have related, 
that a folution of opium in water’ has no imme. 
diate action 6n the hearts of turtles: 4 new and im- 
portant truth, contrary té the Opinions of the 
greateft naturalitts of this age, and which fhould 
induce others that have more leifure than mytfelf, 
to inveftigate this important matter, by multiply- 
ing their experiments, varying them many different 
ways, and guarding themfelves as much as pof- 
fible againft all accidental circumftances; Care 
mutt be taken that the opium may not form a glu- 
tinous fluid, and that it may not dry fpeedily when 
applied tothe part. I avoided this inconvenience by 


Wetting the part from time to time with water. 


Frogs that have been made to fwallow Opium. 


I made a froe {wallow about forty drops of {pie 
tit of wine. In forty minutes after. I found it 
dead. . ; ¥ : | 

I made a.fecond fwallow forty drops of the {pis 
rituous folution of opium. At the.end of forty 
minutes it was dead. r Satine Hint : 

I made a third fwallow the. fame quantity of the 
aqueous folution; twenty-five minutes after which 
it {earcely ftirred. It was then lying on its back 
With its legs ftretched out. It died in fomewhat 
lefS than three quarters ofan hour. + ar 
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On repeating thefe experiments on twelve other 
frogs, I founda very fenfible difference, but nét 
fuch as to enable me to fay to acertainty, that the 
aqueous folution of opium itfelf, kills frogs ina 
~ little fpace, and that it caufes convulfions and "59 
drawing back of the mufcular parts. 


: Frogs injetted beneath the Skin. .— 


j injected a frog beneath the fkin with fpivit of 
wine. It died a minute after. 

I injected a fecond with the fpirituous folution of 
opium, and in a fhort time it could not fupport it- 
felf on its feet. It however was able to crawl a 
little at the end of thirty-five minutes, and died 
on the fortieth. | 

I injected a third with the aqueous folution of 

opium. In the fpace of ten minutes it fearcely- 
ftirred, and had its isa ftiff and extended. It died 
in forty minutes. 

I repeated the fame experiment on fee other 
frogs, and the confequences were pretty much the 
fame. It is certain then that the aqueous folution 
of opium kills animals, when injeéted beneath the 
fkin. toe 


The 
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The Hearis of Frog's laid bare, but fill remaining in the 
Thorax. 7 


I covered the hearts of three frogs with the 
aqueous folution of opium, and a fourth with water 
alone, by way of a comparative experiment. { 
could perceive no great difference in the ceffation 
of the motion of the four hearts. 

In fix other frogs I found that the motion had 
ceafed fomewhat fooner in the hearts to which I 
had applied the opium; but having again repeated 
the experiment on fix others, I found on the con- 
trary that the motion of thofe hearts to which TI 
had applied the opium, ceafed much fooner than 
thofe to which I had applied the folution of the 
cortex ; fo that I cannot conclude from thefe eX 
periments, that opium, in frogs however, dimi- 
nifhes the irritability and motion of the heart, 

To enable me to eftablith fomething more cer: 


tain, I made the following experiments, 


Hearts of Frogs feparated from the Thorax. 


{put the heart ofa frog into {pirit of wine. 
Its motion ceafed in two feconds. 
J put a fecond heart into the fpirituous folution 
of opium. It ceafed to move in twenty feconds. 
Bb 3 I put 
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I put a third into pure water. It continued in 

motion for forty minutes. — : 

_.I put the hearts of three frogs into pure water. 
The motion of one of them ceafed in twenty-one 
minutes; but it fpontaneoufly recovered its ofcil- 
lations, and that repeatedly. 

The {econd loft its motion in ten minutes, bat 
recovered it of itfelf. : ? 

_ The third ceafed to move at the end of ‘fy 
minutes. , 

. I repeated thefe experiments on upwards of fifty 
hea feparated from the thorax. I endeavoured 
to obferve the fame circumftances in all of them, 
I put feveral of them into the folution of the cortex, . 
-others. into pure water, and others again into the 
aqueous folution of.opium, The confequences, 
have: been very diverfified, and very inconftant; I 
could not however conclude. that opium has a real 
action on the hearts of thefe animals, when applied 
in the above manner. Such at leaft is my prefent — 
opinion, and it is my defign to make at a future 
period a greater number of experiments, 

It now remained for me to make a new kind of 
experiments, which are perhaps the moft impor- 
tant, and the object of which 1s to examine whether 
opium atts on the nerves. | 


| 


Frogs, 
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Frogs, the Brain of whic was laid bare. 


I laid bare the brain and {pinal marrow of a frog, 
and applied to them fpirit of wine. In ten mi. 
nutes the frog could fcarcely move, and was dead 
in thirty-five. irae ee 

I applied pure water to the brain of another frog 
prepared in the way with the preceding one. _ It 
was ftill lively twenty-four hours after. 3 
tok applied the aqueous folution of opium to the 
brain of a third, which at the end of twenty mi- 
nutes moved with difficulty. Fett 

I applied to another: the fpirituous folution of 


opium, and thirty minutes after, it was ftill able 


to move a little, : is 

I applied the aqueous folution to another, which 
in forty minutes was drawn together, and ftirred 
but little. It died at the end of the fifty-feventh. 

_ Tapplied the fame folution to another, and thirty 
minutes after found it contra¢ted, with the body 
drawn backwards, and the hinder feet ftretched out 
and lengthened, 

I applied {pirit of wine to another, which died at 
the end of ten minutes. The heart however con- 
tinued ftill in motion. 

Another treated in the fame way died in twenty-. 
feven minutes, and another again in forty-five ; both 
of them after a few minutes moved with difficulty. 
__ On repeating this experiment on another frog, it 


Aied in fifty-four minutes ; at the end of the feventh 


it fell into convulfions, and could neither walk nor 
{upport itfelf, 
ane Be: 4 Another 
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Another treated in the fame way was feized with 
very ftrong convulfions, and after four minutes was 
no longer capable of walking. 


The srural Nerves of Frogs laid bare. 


I opened the belly of a frog, laid bare the crural 
nerves, and applied the fpirit of wine to thofe on 
the right fide. At the end of four minutes I repeats 
edly ftimulated the right foot, which remained ¢ con- 
{tantly motionlefs, . 

To thofe of another I applied the fpirituous folu- 
tion of opium. After eight minutes I found that 
the right foot could no longer fupport itfelf, in what 
way foever | ftimulated it; but {carcely did I fti- 
mulate the nerves of the left fide, when the left 
foot contracted itfelf perfectly well. 

T applied to the crural nerves of the right fide, 
ina third frog, the aqueous folution of opium. 
At the end of two hours, the right foot flirred on 
ftimulating thefe nerves, but not fo well as the 


left foot did, on ftimylating the nerves of that 


fide. 

I applied the aqueous folution of opium to the 
crural nerves of the right fide, in three frogs, and 
fimply applied water to the correfponding ones of 
the left; the motions as well of the mufcles of the 
right fide, as thofe of the left, ccafed indifferently, 
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The crural Nerves of Frogs, to which a partial Ap- 
plication was made. 


I applied {pirit of wine to one fide only of the 
crural nerves. At the end of nine minutes, they 
could no longer contract the feet when ftimulated 
on that fide; but ftimulations on the other fide had 
a contrary effect. 

I again applied the fpirit of wine to one of the 
crural nerves only. Atthe end of four minutes 
they no longer contracted the feet, which moved 
however when ftimulated at the part where the 
{pirit of wine had not touched, On touching the 
other nerves, the mufcles every where contracted 
themfelves very well; a proof that the action of 
this fluid does not extend to beyond the parts that 
are touched by it. 

I got ready a frog for a comparative experiment, 
to the neryes of which I applied nothing; at the 
end of forty minutes it ftill contracted its feet. 

The foot of another frog, four nainutes after I 
had applied fpirit of wine, no longer contracted 
itfelf, unlefs when the part of the nerves towards 
the legs and thighs, where the fpirit had not reach- 
ed, was ftimulated, 
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| face 3 
The Cruval Nerves of Frogs detached from jhe 
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T cut the crural nerves at their going “out of the 
vertebra, and applied {pirit of wine to thofe ‘of 
the right fide. At the end of two minutes the 
tight foot, although ftimulated, and j its nerves prick- 


ed, no longer contracted itfelf ; whilft the nerves | 
of the oppofite fide were {carcely touched, when 


the left foot contracted itfelf forcibly. 


Lf applied the aqueous folution of opium to the 


right fide of another frog prepared in the fame 


way. At the end of thirty minutes found on. 


3stitating the nerves, that the correfponding foot 
moved, but not fo forcibly as the left foot on. ir- 
ritating the nerves of that fide. 

J plunged the crural nerves.of another on one 


fide into the above folution of opium, and thofe 


on the other fide into pure water, and found each 
of them, when irritated, to contraét the feet alike, 
even at the end of fifteen minutes. 3 

Thefe expetiments are not at all decifive ; : Foes 

may howev er furnifh matter to a variety of re- 
fleCtions.. ‘Notwithftanding it appears indubitably 
that epium, even when fimply diffolved in water, 
whether it is introduced inte the ftomach by the 
cefophagus, or into the inteftines by the anus; 
whether it is injected heneath the fkin, or into the 


abdomen ; 
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abdomen; whether it is applied to the brain, or 
to the medulla oblongata ; acts on the animal body : 
yet a doubt remains whether its action and energy 
are wrought on the nerves, or whether it needs the 
vehicle of the blood and circulation, and the mo- 
tion of the humours, to give it activity. We 
have feen that the venom of the viper acts in no 
other way than by the medium of the blood; and. 
the two vegetable peoifons of the ticunas and cherry- 
laurel appear to act in the fame manner. It is 
¢ertain that all poifons, as well as opium, kill when 
fwallowed ; but this does not prove that their ac- 
tion is wrought immediately on the nerves, and 
that they do not employ the medium of the blood. 
There are many paffages open in the mouth, in 
the cefophagus, in the ftomach, and in the inteftines, 
through which the moft nimble and active parti- 
cles of thefe poifons may introduce themfelves 
readily into the blood. Thus the difficulty which 
atifes from the mortal effects of opium when ta- 
ken internally, does not prove that it acts imme- 
diately on the nerves; and we have befides de- 
monftrated that the three poifons, the venom of the 
viper, the ¢icuuas, and the cherry-laurel, have no 
immediate action on the nerves themfelves. 

To be enabled to make fome very probable af- 
fertion on this difficult matter, an experiment muit 
be imagined in which opium may aét freely againft 
the nerves, without the fmalleft introduction of it 
into the blood, or rather, without its touching the 
blood-veffels.. Such an experiment, confidering 

the 
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the dexterity and precifion it requires, is not « one 
of the eafieft to make, and can be only well tried 
on very {mall animals, and on a very few of the 


nerves. I could think of nothing that would an- 
fwer my purpofe better than the crural nerves of 


frogs. To obtain certain confequences, and fuch 
as do not proceed from deceitful and variable ex-. 
petiments, it.was neceflary to make a great many 


trials, to exclude all the preparations that accie. 


dental circumftances might have rendered imper- 
fect, to compare the different confequences with 
each other, and to weigh them in each cafe, with 
thofe of the experiments Prenane to ferve as com- 
parative ones, ; 


The following is the plan J have aishinga in uiake 
ing thefe experiments. As the number of them 


already exceeds 300, I fhall regard the inferences 
Thave drawn from them.as certain, till fome one 
thall be able to demonftrate to me the contrary. 

I open the belly of a frog, and lay bare the cru- 
ral nerves, by means of fimall pincers and {ciflars, 


im fuch a way that they are entirely freed from. 


every other part. Ithen cut the vertebre and body 
ef the animal in two, precifely at the place from 
whence thele nerves go out, which, by gently agi- 
tating the neighbouring parts, fall betwixt the 
thighs of the animal. In this ftate, J remove the 
thigh bonés, and totally clear the nerves for the 
length of eight or ten lines, and in very large frogs 


ef even more. I Ict fall the nerves of each thigh : 


into a {mall hollow glafs, which receives them in 


fuch 


ON Mots OW s..  BBg 


fuch a way, that I can fill each elafs with a fluid of © 
any kind without its touching the adjacent mufs 
cles; the nerves are not only freed from each 
other, but likewife from all contact with the thighs. 
I ufwally put into one of tlie glaffes, fuch a pro- 
portion of whatever I wifi to try ori the nerves, as 
to cover the greater. part of them: with it, without 
its being: poffible for any of the liquor to find 
its way to the thighs, and mix with the blood. 1 
take the precaution not to leave any veffel faftened 
to the nerves, and to put a little water into the 
other glafs, to keep the contents of it wet like 
thofe of the firft. In this way I can make 
a comparifoh betwixt the nerves that are enve- 
nomed, and thofe that are not, compute the time 
that they continue to contraét the mufcles, and _ 
judge of the vivacity of the motions. 

I deftined 300 frogs for thefe experiments, and 
divided them into ten claffes, according to the dif- 
ferent intervals of time that I kept them under triai. 
Thus I kept the crural nerves of the firft clafs, which 
as well as all the others was compofed of thirty frogs, 
in contact for ten minutes, with an aqueous folution 
of opium on one fide, and with water oni the other. 
Thofe of the fecond remained in the fame ftate for 
twenty minutes, and fo on to an hundred, after 
which time the nerves were no longer capable ot 
contracting their mufcles. It is true, that in fome 
other experiments I have found that roo minutes 
were not fufficient for the nerves to entirely lofe 
the power of contracting the mufcles ;. but thefe 

different 
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different confequences depend upon a_ thoufand 
particular circumftances, and do not invalidate the 
law of effects that I have obferved in this feries of 
300 experiments: | 

This is the refult of the trials I have bie me 
the end of the firit ten minutes, I ftimulated the 
medicated nerves ; | fhall diftinguifh in this way thofe 
to which I applied. the opium, and thofe which 
were not medicated, and found that the two feet; 

tight as well as left, contracted with the fame foree 

and vivacity. 

At the end of twenty minutes, I tried the Bika: 
tation on the fecond clafs frogs, and could ‘per- 
ceive no fenfible difference betwixt the motions of 


the two feet, which were almoft as lively as bt it 
the firtt experiment. 


‘At the end of thirty minutes the motions as thé 
two feet were feebler, but alike in both: - | 

At the end of forty minutes, the feet feats con- 
tracted; but their diftin@ mutcles were clearly feer 
to contract, when the crural nerves were ftimulated; 
and the motious of thefe mufeles were edually lively 
in each foot. : 
_ At the end of fifty minutes, the mufcles were dift 
tin@ly feen to move, but not fo much as before: 
The motions were however equal in the mutcles of 
both feet: 


At the end of fixty minutes the motions were very 
imall, but alike on both fides: PES PF 10 


At 


ae 
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At the end of feventy minutes a great deal of atten- 
tion was neceflary to diftinguifh them to acertainty, 
but I could find no difference betwixt the motion of 
the mufcles of the right foot, and that of thofe of 
the left. 7 | | | 

At the end of eighty minutes here was no longer 
any motion to be obferved in feveral of the frogs, 
in whatever way I ftimulated either their crural 
nerves that were medicated, or thofe that were nat 


fo. But in the others of this clafs, I could not 


find that the medicated nerves were lefs ready to 
contract the mufcles, than the others. | 

At the end of ninety minutes, very few of the 
frogs retained any motion, on their crural nerves 
being ftimulated ; and in the thirty that formed this 
elafsof the experiments, I could not find that the 
opium had wrought any greater change on ii nerves, 


a than the fimple water. 


At the end of too minutes the mufcles of the legs 
were immoveable, in whatever way ies were ftimu- 
lated. on either fide. © 

I can conceive nothing more decifive and more 
certain than the feries of experiments I have juft re- 
lated, from which it feems of neceffity to follow, 
that the circulation of blood and humours in the 
machine is the-vehicle for opium, and that without 
this circulation it would have no action on the living 
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Tbe aqueous Solution of Opium inféfted into the Blood: 
—veffels af Rabbits. 


It now remains t6 be feen ieee opium, ie 
| inje€ted i into the veflels, caufes death, and whether 
it produces the fame derangements in the animal 
economy, when introduced into the circulation of _ 
the blood, as it does when fwallowed, or injected _ 
into the different organs and vig 

I injected about eighteen drops of the aqueous 
folution of opium into the jugular vein of a large 
rabbit. It was fcarcely injected when the creature 
could no longer fupport itfelf, or walk, and its legs 
were bent and drawn afide. It recover ed ina few 
hours. I conceive that fearcely eight i of the 
folution entered the vein. | 

I repeated this experiment ona fecond rabbit, the 
legs of which, as in the firft inftance, were bent and 
drawn afide. At the endof two minutes, it fell on 
its breaft, moving itfelf a littlenow and then. Af« 
ter half an hour it ran about freely, and became per- 
feetly well. | | | 

The injection tried on another rabbit did not fuc« 
_ ¢eed, fince the opium, inftead of entering the jugus 
lar vein, paffed wholly into the cellular membrane. 
This rabbit had no ailment. 
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I injetted into the jugular vein of another rabbit « 
a tea-{poonful of the fame aqueous folution, and it - 
died inftantly. 

I repeated this experiment on another rabbit, 
with the fame quantity of the folution, that is to fay 
about forty drops ; the creature oe at the mo- 
ment of injection. | | 

I repeated this experiment on another rabbit, with 
the fame dofe of the. folution, a great part of which, 
however, flowed back during the injections Theani- 


» inal could no. longer walk, nor fupport itfelf on its 


feet, which were ‘ftretched 0 out. It died re end 
of two hours. 

I conceive it to be adadacthivt fapemtueits to re- 
> Rate, for the prefent however, a preater number of 
experiments on opium, injected into the jucular 
‘vein, and introduced into. the circtlation, without 
its touching any of the wounded folids: When 
once it is received into the veflels, I do not fee how 


jt can communicate itfelf in an immediate way to 


any of the nerves, fince anatomy affures us, that the 
inner membrane of the blood-veffels is not furnithed 


with what ean properly be called nerves; andalthouch 
‘this fhould even be the cafe, opium, on touching 2 


_ herve, does hot att on it in any way, nor produce 


any derangement in the animal economy, in what- 
ever way it -is applied toa nerve, whether that 
nétve is entire, Or cut 5 whether it is covered 
with its proper coats or theaths, or its medullary 
pulp itfelf ; is put in contact with the ee In... 
Vou. I, tees Be | all 
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allthefe cafes, without any exception, opium has 
been found innocent. 


- 


Thus then, opium injected into the veins, pro- 


duces heavinefs, convulfions, and, at length, as has. 


been feen,, death itfelf. Wine produces pretty 


nearly the fame effects. Spirit of wine diluted | 
with water, likewife produces heavinefs and con-— 


vulfions, and if genuine ahd retificd, kills in an in- 
fiant. ‘The blood is then found congealed in the 
vena cava, in the auricles, in the right ventricle, 


and in the lungs ; certain effects, and fure eaufes of - 


death, without our being driven to any recurrence. . 


to the nerves. + % 
Emeticks and pur catives. when injected, bring on 
vomiting and ftools, as if they had been taken by 


‘the mouth ; a proof that their action conveys itfelf 


unaltered to the ftomach and inteftines, without the 

.goncurrence: of the nerves, and in the fame way ag 
, ef thefe fubftances. had been fimply - {wallowed. 

And why not fay as much of opium, when it is 
{wallowed'too ? If there is no recurrence to the 

‘ % 

~ nerves in the cafes of emeticks and catharticks, and 


there can’ be no reafonable recurrence to them, why 


fhould the nerves be employed to explain the action 


of opium, whilft this fubftance, when applied imme-. 


diately to the naked nerve, does not act on it in any 
manner, and produces neither change nor derange- 


ment in: it? I do not however think, that any one 


will recur to the nerves, in the cafes in which opi- 
um, injected into the jugular vein, ees as hasbeen 


feen, inftantly. , 
| Ido 
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I do not pretend to exclude by my reiterated ex: 
periments, any other.than the immediate aétion of 
opium on the nerves ; and my aim is to prove, at 
the fame time, the: camedtcte action of opium on 
the blood, independent of the nerves, without per- 
plexing myfelf with the imaginary hypothefes that 
neurologifts may invent to fupport old errours and 
prejudices, and to make them agree with the princi- 
ples I have juft eftablithed. Real phyficians have 
now a bafis of certain experiments on which they 
may for the future found their theories on opium, 
which has been.the fubject of fo much difcuffion, 
and which is ftill fo little known; and I flatter my- 
felf that they will refolve to fet afide the hy pothefes 
and received opinions they have imbibed in the 
{chools, and reflect maturely on the circumftances I 
have juft related. I know the power of a prejudice 
in favour of old erroneous doétrines, and how oreat 
the refiftance is even to the moft certain and lumi- 
nous experiments. The man who is at length con- 
vinced of the truth of fa¢ts, which are always-irre- 
fiftible, will not liften to the moft direé&t confe- 
quences. Prejudice has certainly a great fhare in 
- this repugnance; but it is, above all, our felf-love 
that dreads to adopt new truths, becaufe they carry 
with them a tacit avowal of our ignorance; hence 

-arifes the difficulty of bringing thofe who are ad- 
- vanced in years, and men:of learning who have al- 

ready acquired a reputation, to admit of new difco- 
Yeries, 
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Let not the fuddennefs of the effects of opium, 
and the infenfible diminution of its weight,. be 
‘brought in favour of the nerves, againft the blood : 
fince it has been feen that the venom, of the viper, 
the Ticunas, and the Cherry- laurel, when injected 
into the jugular vein, act inftantly, fo as to occafion 
death, even when employed in very {mall quanta- 
tiles 5 and fince it has been found by experience that 


the action or effect of thefe poifons is wrought on 


the blood, and not on the nerves. Oil of vi- 
triol kills, when injected into the blood, even ina 
Very fmall quantity, and no one, I apprehend, will 
fay that this liquor aéts on the nerves, and not on 


the blood.. Common oil, and niany other innocent | 


fubftances, when injected. in the fame way into the 
blood, kill even very fuddenly, and produce very 
ftrong convulfions. Every one muft perceive, that 
all the derangement thefe bodies can bring about in 
the animal economy, is fimply. mechanical, and de- 
pendant on the ftoppage or diminution of the circu- 


lation in the different vifcera, and not onan affection 2 


- of the nerves. We mut not even be aftonifhed at 


obferving very great derangements produced by ve- - 
ry fmall quantities of miatter, fince the ative part 


of bodies, and particularly of medicaments, 4 is abfo- 
lutely confined to very fmall maffes, 1 can almoft 


fay, to atoms. And 1 cannot conceive how any | 


force can act on the’ fervés, and ocedfion, the greateft 
@ifordetsii them, and can yet if no way act on the 


blood, whilft we fee that the Sk Nae part of a giain of 


the venom of a viper’ ‘is fufficient to kill a bird, 


- ; when. 
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- when mixed withits blood; and perhaps that which 
renders this animal,gum poifonous, may ftill again 
_beno more than the xooo part of this fraction ofa 
grain. par 
+ Sybr. “Robert Whytt farts, as an argyiment againit 
the. bload.j in fayour of the nerves, that when the 
"heart of a frog is removed, the opium it is made to 
{wallow aéts equally againft fenfation and motion ; 
but that when the headis cut off, and the {pinal mar- e 
row deftroyed, the opium operates flower and lefs 
violently. The firft part of this reafoning i is, as has 
been feen, altogether falfe, and the other part, even 
if it were true, would prove nothing ; becaufe when 
the brain and fpinal marrow are deftroyed, the ani- 
mal economy may be fo changed, that the opium 
can no longer att, as it previoufly did, ina {tate of | 
health. Indeed purgatives, emeticks, and poifons 
in general, only act on living animals. But in the 
prefent cafe, Whytt’s experiment is not conforma- 
ble to mine, which I have however repeated feveral 
times with the utmoft attention. Here again, a few 
experiments can ‘decide nothing; confidering the 
great diverfity that attends the event of them. 
- To render the experiment more fimple, and fub- 
ject to fewer difficulties, I did not cut off the head 
of the frogs, but made a {mall opening in the cra- 
- nium, through which, with a large pin, I deftroyed 
the whole of the brain and fpinal marrow. In this 
way I avoided the great lofs of blood that the ani- 
mal fuftains on its head being cut of, and facilitated 
the comparifon with the frogs that had been made 
i Sac 3 < to 
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to fwallow opium, without the brain and fpinal mat- — 
tow. I noted the duration of the heart’s motion, : 
and from time to time ftimulated the crural nerves 
of all of them. I can certify, that having pre. 
“pared forty-eight frogs, twenty-four in one way, — 
and twenty- -four in the other, I could not perceive - 
the opium to act later, or more feebly, in one tafe 
than j in the other. | 

‘I however deduce from thefe conteethenees two 
very important corollaries ; the firft of which is, 
that the motion of the heart neither depends on the 
nerves, nor on that chain of fenfations that con- 
ftitutes animal (life. The fecond is, that the | 
action of opium is independent of the nervous 
fy ftem. pte 

I findin fome authours a ftrong argument againtt 7 
the blood, in favour of the nerves, in the cafe 
where opium 1s. injected into the veflels ; it is, that 
the action of this fubftance is fuddenly ‘carried to 
the nervous extremities of the blood-veffels them- | 
felves, and from thence to all the other parts of the. 
nervous fyftem. It cannot be denied but that flefhy 
fibres are obferved inthe large blood- veflels, whence 
it is certain, that there are likewife nerves in thefe 
“parts, fince there i is no mufcle without a nerve, But 
thefe flefhy fibres are only obferved in the large 
trunks, and not elfewhere; and it would be abfurd 
to imagine a ftru@ture that is belied by obfervation, 
with the only view of fupporting an hypothefis 
which is combated on ve aM fides. It is cere. 


~ 


Len cee 


_ yellels, 


a ll i ce 


te le 


ee ee ee 


* 


O N FORTS LON: 83 391 


veffels, to unite themfelves with them, fince the | 
greateft anatomifts have not been able to find any. 
On another hand, the fenfibility of thefe veffels is in 
no manner demonftated, and I have fucceeded in 
tying them many different ways, without the ani- 
mal’s giving any fymptom of uneafinefs. Indeed 
very great attention muft.be paid in making thefe 
experiments, which are exceedingly nice, that the | 
veffel at the place where it is tied is well cleared 
of all the neighbouring parts ; that it is not tied 
at a part which may be accidentally crofled by a 
nerve in its paflage elfewhere ; and that in tying it, 
neither the vefiel itfelf, nor the adjacent parts, is 
dragged. I muft likewife recommend the not ope- 
rating on very large veffels, fince I -have fometimes 
obferved, that if a large torrent of blood is fud-- 
denly ftopped, the animal appears to fuffer from it. 
It is, in fhort, a thing known to all the world, that 
the internal membrane of the veffels is neither muf- 
cular nor nervous, and therefore opitm cannot 


' act immediately on the nerves, from the fole caufe 


of its being put in aa ae with the internal coats of 
the vefiels. 

I wifhed to fee whether opium, when fwallowed, 
would diminifh the force and velocity of the contrac- 
tions of the heart, fince it appears to have no action | 
on this mufcle, that relates to the duration of its 
motions. I mutt confets, that I could eftablifh 
nothing certain on this point, notwithftanding If 
direéted upwards of one hundred ex periments to. 


‘this object alone. 1 found a great variety and in- 
: Cie conflance 
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conftance in thofe on the frogs, on which I princi- © 
pally operated. I obferved in general that opium 
given to animals with warm blood, in moderate 
-dofes, increafes the force and motions of the heart ; 
but that if it is given in a great dofe, it feems at_ 
once to diminith the vigour of the animal, and the 
force itfelf of the heart; in this it refembles many 
‘other fubftances that tend to deftroy life, and to 
abate the vital powers. The aion of opium’ is 
thus found to be quite comformable to'the fymp-- 
toms that we obferve in man, when it is taken in. 
ternally, The ofcillations of the heart, far‘from 
being diminifhed, are moft frequently increafed ; 
and the few contrary inftances that may be found, 
do not in any way change the general law of the 
action of opium on animals. | 
I made twelve frogs {wallow each shave twenty 
drops of the aqueous folution of opium, and in- 
ftantly feparated the heart from the thorax. I 
opened the thorax in twelve others, but did not re- 
“move the heart ; all of thefe, as well as the others, 
had previoufly {wallowed opium. I noted the time — 
of its action on all the twenty-four, and found that 
the effects of the opium.difcovered themfelves much 
fooner in the frogs, the heart of which remained in. 
the thorax, than in thofe from which I had removed _ 
it. The difference in. time was more than one-— 
half. By the effects of opium, I mean the faculty . 
it ‘pofleftes of rendering the limbs paralitick ; that 
is to fay, of depriving the animal of the power of 
exercifing its mufcles, Ido not here fpeak of the 
3- wy, eS heart 
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heart itfelf, which continues to move for a very 
jong {pace of time, even after the animals are dead ; 
nor of the nerves, which, on being ftimulated, are 
yet capable of contracting. the mufcles, although 


the creature can in no way move them of itfelf, 


~ We mutt diftinguifh, then, the voluntary motions 
of the animal, from thofe that are excited by an ex- 
ternal ftimulus acting on the nerves, the fpinal mar- 
row, and brain. The latter are not always wanted, 


. when the former no longer exift ; but in all cafes 


where the latter are not obferved, the former are in- 


| fallibly wanted. 


There is another thing to be diftinguithed in 
{peaking of the nerves, and of motion ; this is the 
fenfation, of which the nerves are the only organ in 
animals, In the courfe of my experiments I have 
frequently obferved, that when the animat could 
no longer move any of its parts, if 1 fRimulated its 
nerves with needles, or applied pincers to them, it 
gave very certain fymptoms of fenfation. It is be- 
fides equally true, that the mufcles frequently con- 


tract on ftimulating the nerves, notwithftanding 


the creature has been a long time dead. So that 
the motion of the heart, and the power the nerves 


_ pofiefs of contracting the mufcles when ftimulated, 
decay much later than the voluntary motions ee 
‘fenfations. 


pu have likewife obferved, that opium,—on being 
applied immediately to a nerve, not only does not 
deprive it of the faculty of contraéting the mufcles, 
but likewife does not deftroy i its natural fenfibility ; 


and 


/ 
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and it has been. feen, that its effects are quicker 
when animals have been made to {wallow it without ‘ 
their heart having been taken out, than when they 
have been deprived of that mufcle. It feems to 
follow from all thefe particulars, that opium does 
not act immediately on the nerves, but has need of. 
the circulation of the blood and humours, in exer- 
cifing itfelf on animals. | niles 
I here conclude the principal confequences of 
my. refearches into opium, and I with I had been 
able to have entered into a circumftantial detail of 
the experiments, in the way I have made them. ie 
_ do not now regard the fubject as exhaufted, and am 
_as far from fuch a belief, as I am from thinking 
that there is nothing to correct in my prefent work, 
and that nothing can be added to it. This very. 
Supplement itfelf demonftrates the contrary, and 
if I could-in any way retard the publication any - 
longer, I might probably be myfelf able to add 
_ many new particulars, to fee many others ina clear- 
er light, and perhaps to cor rect feveral of them. I 
fhall therefore lend a willing ear to criticifms, and 
to the objections that may be made againft my work, 
~ and fhall take a real pleafure in correcting and ren- 
dering it perfect for a new edition, fhould fuch an 
one ever become neceflary. But I proteft at the 
{ame time, thatI will anfwer none of thofe pretended 
philofophets, who oppofe words to facts, fophifms 
and cavils to experiments, poffibilities to obferva- 
tions, and prejudices and fcholafiick errours to 
natural, dire¢t, and luminous, confequences. Thus 


tees fhall . 


t 
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I fhall not think myfelf obliged to repeat my expe- 
riments, already repeated fo many times, and to 
fancy myfelf in an errour, on account of a few 
ifolated experiments which fone one may with to 
oppofe to me, fimply becaufe they are not exactly 
comformable to mine. A fimple glance thrown on 
my work itfelf, will fhow how eafy it is to be de- 
-- ceived in matters of experiment, even when many 
of them have already been uniform, and when one 
would the leaft expect the poffibility of being led 
aftray. My experiments, on the fide of truth, ex- 
ceed the number of fix thoufand, and the obferva- 
tions I have interfperfed through the work are at 
jeaft as numerous. I know very well thatthe quef- 
tions I have propofed and examined are’ likewife 
very numerous, and that there may be fome few in 
the number, as I have obferved on a former occa- 
fion, that have not been difcuffed with as many ex- 
periments as were neceflary. But in fpite of all 
this, J firmly maintain, that a few experiments will 
not be fufficient to deftroy the great number I have 
made, and varied in fo many ways, and that 
like contradictions will not be capable of making 
me change oti manner of thinking. 
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ACADEMY Royal of Sciences at Paris ; experiments made 
by two of its members.on, the effets of common oil 
againft the bite of the viper - -. 

Acids, blended with the venom of the viper, do not deprive 


it of its deadly qualities .__. - - 

- they render the ticunas innocent _ 

- but are not a remedy when applied to wounds poi- 
"pane by this fubftance a Viasat 


Air is one of the moft active princi piers in awakening ifrita= 
bility Pet aber ee bid’ 4 . 
Albinus ; his opinion of the SriStave of the brain - 
Alkali volatile, recommended as a fpecifick againft the ve- 
nom of the viper, and particularly brought into vogue by 
; Jufier - ‘iY fag naa a im 


experiments on its effects againft the venom 
of the viper as ee a. Pris: sa 
Goes ; not’ sig to penetrate through the {kin 
. to the mu fties - > h 
. when blended with the venom of the viper 
it does not render it innocent © - as 
a———veengrennes IAS HOt a fpecific 5} this poifon in man 
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Alkadies 
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Alkalies caufe no change in the ticunas. ei Se 
Alexipharmick of M.Zecmeyer — - a aa 78 
Amber obferved with the microfcope . - Jog | 
Amputation; its effects as they relate to the difeafe caufed by 

_ the bite of the viper . = ‘ Bes te 


very ufeful to guineapigs that have been ve- 
nomed, peited itis made within Hix minutes after the 


bite, oo - ES = 1g - 
Le the comb of fowls after they were bit, and 
its effects ~ - - 24 
Animals with cold blood ; the effect of the ticunas on them 
| 121, 139 
B 
Bark Peruvian ; is inefficacious in the bite of the viper tz 
Birds ; the fmaller ones die of the bite of the viper wee 
Bif/muth obferved with the microfcope ~ 307 
Bite of the Viper; its effets on the fkin * : ge. 
its effects are more violent in proportion 
as the animalis fmaller - . ~ 36. 
——_—_——— it is not fo dangerous as was beliéved § 46 
it isin reality notmortaltoman = = 47 
Blood; the change wrought in it by the ticunas = 129 
is not-coagulattd in animals poifoned by the ticunas 134. 
Boerhaave admits of nervous difeafes - r Wms. 
Bones ; their firu€ture obferved with the inicrofeope 298 
Brain; its internal ftructure bikie’ leader eran 
: ' 
Cc 
Canal, difcovery of a new one in the eye “ wae Li 
Cantharides, the effects of thefe infects, either applied toa 
part bit by the viper, or taken internally - » iI 
Cats, the larger ones make an obftinate refiftance to the 
bite of the viper, but are at length killed by it “ — 4t 


Centipedes ; 
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Centipedes 5 iniects, “a bite of which i is thought to be ronal 43 


Cherry-laurel Water, is a very ftrong poifon - "143 
w its efrecis on wounds s 146 
- its effe@s on the blood when injected 
into the veffels ~ - ~ i4g 
- —— doesnot ac on the nerves rs 148 
Cherry-laurel, the empyreumatick oil ie experiments on its © 
effects - ~ - - 177 
Cherry-laurel, the effential oil of, taken seein ee 169 
is a very violent poifon, 
both to warm and cold animals en Ea Ay 171 
eee effets it produces when ap- 
plied to wounds - ~ ee 173 
7 experiments with this oil 
dried in the fun’ Wemey - - “175 
Cherry-laurel, experiments on the water and oil of this 
plant oe - - ” - 143 169 
, the different produtions it yields by diftil- _ 
lation Bee Nene oa : 157 
: ‘in what part of it the poifonons qualities 
_feem to refide ~ > metal -. 179 
Cherry-laurel, the phlegm of, its effe€tson animals —- 16% 
~ Cleaby, experiment he relates in his journals, on the fubje@ | 
of the ticunas fwallowed by animals mint 103 
Cobalt, obferved with the microfcope - ~ 307 
Cobras-ftone, Kempfer thought it of ufe againft the bite of — 
venomous animals ~ bie - Bes 
what it is thought to be wer - 77 
experiments made with artificial ones - 34 
———- =. on quadrupeds - 86 
Common Oil, has been fuppofed a fpécifick againft the venom 
of the viper - - “ - 38 
experiments made on this fubjeé by the Royal 
Society of London, and thé Hcg of Sciences at 
Paris * ‘, a > 33. 39. 
——= found inefficacious by two of the French Aca- _ 
demicians, and afterwards by Mead > 39. «48 
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Conilamiive ME de, his account of the procefs employed i in 


‘ America, in making the ticunas’ = > “108 
Cotton, obfetved with the microfeope ° SOP! f 
Cruikfbanks Mr., his difcovery of the reproduction of r nerves 203 - 
Cylinders, primitive winding of the animal body Plates. 5 

D 
- Diaphragm, analyfis of the tendinous part of it eae te 
Dogs and Cais, recover of the difeafe of the venom with eae 

facility proportioned to the violence of their vomitings 110 
Dogs, the effects of tartar emetick on thefe animals venomed 

by the viper i a a 


=——— amputation of their ears, after the latter had been bit reid 


si by vipers - - - - 25 
—— - {mall ones are eafily killed by the venom ae the viper, 
but thofe of a larger kind make avery powers refiftance 


to it * « = & ¥ a 36 
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-. Bau de lice, employed apainft the bite of the viper “ 43 


Eels, their gluten obferved with the microfecope + °° 295 
EleGricity, tried againft the bite of the viper a 7 Stage 
Emetick, feems to be of fome efficacy againd the bite of the » 
viper oat’. AU 10° 
Epidermis, hited with the ihtcronope. ~ ee 


Errours, thofe are liable to who obferve with the microfcope 284 


Ee 
Fat of the Viper, received by Mead as a remedy againtt the 
bite of that animal - mn = tbat 3 
Fat, obferved with the microfcope a a 


Fomentation, 


-* 


eh Rt 


Fomentation, is fome relief to a part bit by the viper = 
Fofils, general microfcopical obfervations on thefe fubftances 
#owls, amputation of their comb, &c. after they have been 
bit by the viper oat - - - | 
———— the ticunas occafions no difeafe when applied to the 
comb - - = - 
the effects of the venom of the viper on thefe animals 
not fo violent as thofe on pigeons te 
——— fingular difeafe that attacks them after they are bit 
in the comb - ~ 5 
ineflicacy of the ligature on thefe animals after they 


are bit a we A a 
effets of the ticunas on them a ‘ 


frogs, experiments made on them with the ticunas - 


~ 
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Ge/ner, his opinion of the compofition of the retina 
Gold, obferved with the microfcope . si fe 


Guineapigs, the fmaller ones infallibly die when bit effet 


ually, bat many of the larger ones recover . - 
utility of cutting off their legs after they have 
been bit by the viper. eee ‘ “ 

in What time it ought to, be ee to'be ef- 
fe€tual © je (c : asses 
effects of the ligature tried inftead of ampu- 


aad 


tation <4 cP aya a - - 

effects of the ticunas introduced into the 
wounds of thefe animals . - aa 

rare ene fwallowed) by them 

effects of the fpirit of the cherry-laurel fwal- 


lowed by them ~ es i 
effects of the effential oil of this pant fwallow- 
ed by them | - hen « - 
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304 


249 


64 


liz 
105 


160 


170 


*” Vor. IIs Dd | Hairs, 


Vi wa Nie BOs 
H. 
Hairs, obferved with the microfeope | Be. ae 293 
Haller, his opinion of the ftructure of the nerves = 
’ Hartfoorn burnt, its eftects againft the bite of the viper 83 
Heart the, is, of all others, the organ firft affected in paffions Ae 
‘of the mind, and in nervous difeafes - 194. — 
does not contract when the nerves that are on to 
it are ftimulated See - op oe ibid 
Hedyfarum movens, obfervations on this plant - 302 
Hoffman, affirms that all difeafes derive their origin from the 
nerves ~ - - - 186 
Hunter, does not kg to allow a-true reproduétion in 
nerves that have been cut = ° 204. 
I 
Fournal Britifo, what is related there on the fubjett of the 
\ticunas taken internally _* > <7 re 2 193 | 
Tris, its motions are voluntary = * - oo) 189 
Irritability, i is deftroyed by the ticunas ~ ® 142° 
and is awakened by the air - - ibid . 
Juice the mi? of the Sacre acd its cette onthehuman 
fkin - - - - + 182 
Fufieu, from the authority of pia believed the venom of 
’ the viper to be acid ~ - meu.” hi 
reply to the cure wrought by the means of. this” Mae 
‘ tended fpecifick - - ° 42 
Ivory, obferved with the microfcope nn ae 
dag et tes 


_Kempfer, advites and prattifes the ligature in the Bites of 
_ Venomous {nakes = as - abe 49 
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Kempfer, his treatment of people bitten bated ~ $0 
experiments made according tohisplan + 2 

L 
Lead; obferved with the microfcope * « 306 
Leeches, employed againft the bite of the viper - 15 
Ligamentum ciliare, the new canal of the eye formed of it 312 
Ligature, its effects when tried on the legs of pigeons yh ee 


when made immediately after the bite of the 
viper, and fuffered to remain a certain Lime, feems to be 


. an effectual remedy ue ee es . 32 
was tried by Kempfer . ~ a 50 
experiments to determine its utility Lai 53 

foe eeecnee on {parrows - = 54 

Sete lg aoc fowls - Woe 87 

Piha winches OF guineapigs .)  o'% | 60 

| | on rabbits. - . 6s 

tried in conjunftion with fcarifications «2.69 

tried againit the ticunas - - 118 

_ Lungs, the change wrought in them by the ticunas ~ 126 
M 

| Magnefia calcined, obferved with the microfcope = 305 

Malpighi, his idea of the ftructure of the brain - 24 

Marble white, obdferved with the microfcope ~ 305 

Mafcenai de, cure he made with the volatile alkali ona per- 

fon bit by a fnake rape - - 43 

Meckel, his definition of fneezing iN ~ 188 

Membrane cellular obfervations on = ~ 272 

Microfcope, the errours to which the obfervations made with 

this inftrument are fubject - > 284 

Monro Dr., his difcoveries that relate to the nerves 218 222 


Dd2 Monro 


é@ 
. 


I % 


Gi.) > aor Ne ca 


Monroe D?., his Opinion of the primitive compofition of fe ' 


veral bodies - =. - ~ 361 303 Se. 
Mau/cles, a€tion of the ticunas on them - - “112 
———— of animals killed by the ticunas become pale 126 
" ee their general primitive ftruéture ~ 263 
reflections on their motions - - 275 

Mafgrave Dr., was of opinion that all difeafes had their 
origin in the nerves wae Ait - 186 

x : 

Nails human, ‘their primitive ftru€ture igi 
Nerves, microfcopical examination of thefe parts 220 224 
—— their firu€ture may eafily be miftaken 9 = 287 
-—— their elements - - 228, Se. 
_———- reproduétion of them after they are cut  - = - 203 
——— an enquiry into their irritability Peete. (° | 
=———— thoughts on their influence in difeafes = “186 


effects of the ticunas. applied to the furface of them 130 
~ effects of the water of the cherry-laurel applied i in 


the fame way = - - 3 ORES 
Nikel, obferved with the microfcope - - 307 
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Oils, blended with the venomof the viper, do not deftroy its’ | 


- poifonous qualities “ - - 9 
Oil of Tobacco, its effe on animals _ - on 185 
Turpentine, feems to poflefs a degree of efficacy, if 
the part bit by the viper is plungedinit = = - _ 
Opium, various opinions of its effects’ - a 199 
Ox, the new canal of the Te firft difcovered in n the eye of 
this animal rae Pere ee : 31 
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Pigeous, 


x 
= 


Pigeons, are readily killed by.the venomoftheviper = 35 
——— the application of leeches is ineffectual to thefe ani- 


mals'afterthey haye been bit by the viper = 15 
e— what may be expected from a well-managed liga- 
ture, in ‘the cafes of thefe animals bit by the viper 32 
ee Co .. of making the ligature. before the 
partis bit» | ee ys See on Pat we 29 
—_—— not ~Atangsed by the amputation. of the! leg- 20 
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——— effects. of the ticunas fwallowed by thefe animals “104 


wiipayecs into wounds pur- 


pélely made Lath eaio ° - - 119 
effects of. the fj ib of Ecce tania fwallowed by 
thefe animals: = - cismelg > 4. A59, Fee 
. 7 mc -— applied to 
mechanical wounds. = Lis srwaAveseal are? 116 
Poifons, have no.immediate adtion on the nerves. 136 152 
Poifon Indian, brought from the Hanks of the wiver of the 
Amazons ©). = ys “ “ 98 
of the arrows beoabe fromthe Eaft-Indies - 138 
Portenfield, his ideas of theiftru€ture.of.the retina - 247 
Pringle Sir Fobn; his. opinion of. nervous difeafes mick. aad 


\Prochafka, his obfervations on the firu@ure of the nerves 217 


~- 


of the mufcles 264 


R 

Rabbits, the venom of the viper ane on them in propor- 
tion to their fize | =. - ° 35 

effects of the ligature made on the limbs of thefe 
animals ~ - = - 65 

eee what may be expedted from the cutting off of 
their €ars,, after. the latter have been ‘bit by the viper 20 
CY alga: “| Rabbits, 
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Rabbits ; their fkin is not penetrated by the effluvia. of the . 
volatile alkali "Bie P 25.) it 
-———— effects of the Ticunas on them, taken internally 103, 
-——-—— introduced into 


_-mechanical wounds: - - fees 12) ie 


en ee applied to the * ur- 

face of the nerves : - te omg 
—— eo =nirbalalal into 

the fubftance of the nerves A gH oihOy ege 
———— effects of the water of the pieny- lane on. ek 

animals ° ‘° : OEE i -nrecar al 
on their 
nerves — - meant ee 
effeéts of the fpirit of the cherry-laurel fwallowed 
by thefe animals - - .. 360.162 
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obfervations on the reproduction of their nerves - 


after they have been cut 5 atte etwas 2806 


microfcopical obfervations on the rofina of the 


eyes of thefe animals. zh - kav anaae : 
Rattle Snake ; 3 an enquiry whether its bite is Bi pias mortal 44 


Redi, does not {peak of the ligature, in enumerating the re- 


medies againft the bite of the viper eT at Saga me 
Remedies ; a great variety of them employed by the sale 

people againft the bite of the viper os 3? 
‘Refin elaftick obferved with the microfcope .—s_—. « 303 
Retina ; its primitive ftru@ure - ¢ 246° 
Rofe-leaf observed with the microfcope ‘ 2 303 

a) 

Salt common, obferved with ihe microfcope 2 ee Mie 
Salts neutral, unitéd with the venom of the viper, do not 

deprive it of its poifonous qualities ~ 9 
Sannini; the cure he effected with the volatile alkali on a 


perfon bit by the viper y - 43 
Se / Scarifcation 


——+ of the effential oi! of the chateau 179 


; 


PP Bids 2 8 ae ai, Pies . 368 


‘Svarifications 3 an examination of their effects againft the 


bite of the viper | =) a i 32 
—— tried by Mefirs. Geoffroy and Hanauld 40 
2 SRE by Kempfer | - S Vet 
———————— are more dangerous than ufeful - us ibid. 
———-——— combined with the ligature are equally dan- 

gerous . - - 67 

_Silver obferved with the microfcope = - 306 
Snake; is not afted on by the Ticunas - 125 
when wounded with feveral poifoned arrows was ; 

fimply benumbed by them me . 140 
Sneexing, a voluntary motion - - 188 
Spar pho/phorick obferved with the Le - / 305 
Sparrows, are recovered after they have been bit by the vi- 

per, by the immediate application of a ligature “ary 

Sponges; their ftru€ture obferved with the. microfcope 300 
Struéfure, the primitive, of the animal body ° 215 
Sudion ; its effect on animals that have been it by the vi- 

per - 9 7 4 15 

Heads in the bite of the rattle-fnake -. 44 


Sympathies nervous ; what opinion fhould be had of them 18g 


iT 
Tartar fiibiated ; of fome efficacy againft the bite of the viper 10 
Tecmeyer; his alexipharmick ~ _ - Ls 74 
his opinion of the nature of the venom of the vi- 
_ per - - - - © 78 
Teeth human; their enamel viewed with a microfcope 298 
Tendons; their ftructure a . os Dm aly RY 
do not receive nerves ut 4 262 
Theriaca; its effects in cafes of the bite of the viper 13 
oa employed by thecountry people for thispurpofe’ 37. . 
‘recommended by Kempfer - - _7 §0 
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innocent when fwallowed - - 103 
——- —_- —-— — experiments made on this 3 
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fon when {wallowed 2 rite - 105 
Pa. sien its effets when introduced 
into the wounds Ae quadrupeds ie a ee 106. 
— —=—-————- into thofe of birds i. 109 i 
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_ fowls ee - - - ort / 
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Torre della; his examination of the fubftance ofthebrain 216 
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Toxicodendron ; experiments made with this plant » ge 
— effects of the milk of this plant ibid. 
———-—_— its juice is innocent bese ghia. 

Tj ranfpiration microfcopical examination of the materia 
' perfpirabilis | . 4 ? 295 

Turpentine, oil of, feems to pollefsa ister coi if the 
part bit by the viper is plunged im it - 9 
Turtles ; effects of the ticunas on thefe animals 3 140 
“> of the oil of eherty-laure! on them 179 
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Venom of the Viper was iueught by Tecmeyer to be acid “8 
is a poifon to all the {pecies of animals 


with warm blood i - ~ # 40 
—_——_-— aéts with greater violence on fmall and 

delicate animals, than on the largerones | - 35 

—_—_——---—— is not innocent to man hes! 4t 
-———- caufes no change in blooddrawn from the 

veffels — ~ ans - 125 

———— not even in the fhape of its globules ibid. 
-—— is not rendered innocent by the volatile 

alkali : : 8. 

Vinegar does not counteract the deadly Eedittes of the ti- 

cunas — “ - 115 

. Viper is f{carcely aéted on by the ticunas - ee 

—— afingleone notfufficienttokillaman —- 36 
three of thefe animals did not kill a dog of nearly fixty. 

Rieconds weight - - : - ibid. 
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Warr, when warm, isof fome utility to the part bit by the 


viper ’ ~ oft ne 16. 
Wine of Burgundy, given to people bit by the viper S42 
Wbyft, his opinion of nervous difeafes = ig? 
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Explanation of the fh Ten Figures of Plate the Firf. 
Faken from Mead’s Work on Poifons. 


4. 


Fi G.1. . offers the lateral view of the cranium and 
jaws of aviper. a, reprefents two venomous teeth 
on each fide, fixed i in a. folid bone, by the mecha- 
nifm that will be defcribed. hereafter. .Thefe folid 
- bones at 2, are articulated by ginglymus, as if 
they adhered ae each of the proceffus zygomatici. 
By means" of. this articulation they have two mo- 
tions ; by the Aste the teeth thow themfelves, and 
prepare to bit ; by. the fecond. they retire, and are 
carried any bending themfelyes towards the 
root of the tongue, fo as to approach the two jaws. 
In Fig. 5. thefe. teeth’ are feen_on a larger fcale. 
Thefe motions are produced by a gentle depre{- 


fion of the bones, and i in Fig.'s. ay abil, faftened 
to 
A 


to the bone b, above its articulation, forees it to 
unite with it, and to affit-i in thefe motions , by which 
jt is either driven without or carried within; they. 


are communicated to it, both by i its connection with co 


the lower j jaw, and by virtue of the mufcles which 
belong to it, and which are deftined to this purpofe, 

Fig. 2. f, fhows the lower jaw, and ¢, d, the two 
- axes or points of fupport, by the means of which it 
performs the motions 1s neceflary to the devouring of 


jts prey. Side seh ata we 


“In Fig. 6. thefe two axes, OY r fupporters, are feen 
at @, and, as they ferve to conneét the lower jaw 


with.the finciput and temporal | bones. 


»To fully comprehend the mechanifm the Viper | 


employs in {wallowing its prey; it muft ‘be obferved 


that the jaws, both uppet and lower, on the fame fi de, 
are capable of moving at the time the oppofite ones 


‘remain fixed and motionlefs ; 3 fo that both j jaws on 
one fide may be carried without, or ee within, 
whilft thofe on the oppofite fide either 


E35 


Now thele } jaws are sends wih final nt I teeth, ‘Fig. 
t iltas and Fis.) b.sc5) which adhere. very th rongly t to 
their Bch he and which, from the purpofe to 
which they are applied, may be called hooks. It i is 
in confequence of | thefe alternate motions, “of. re- 


traction, that the prey i is driven into the ‘fomiach. 


~ 


ave cgn- feos 


‘The number. of thefe hooks i iS more ¢ confi iderable 


in the upper than in ‘the lower j jaw. 


| Fig. 5+ o> reprefents thefe.teeth, or hooks, of the A 


bs Ahad “ aA . 


sh jaw ; MS 65 as thote of the lower. 


. . Fig. 
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Fig. 4. fhows the upper part of the head. The 
finciput at 2, which in men is formed by the con- 
_ junction of the two parietal'bones, is here formed 
of a fingle one; whilft the os frontis 4, which is a 
fingle bone in men, is formed in this animal of two 
bones united by a future. d 

¢, the anteriour entry of the wizwse of the eye, hol- 
lowed in the frontal bone. | 

d, the bones of the nofe. 

, é, the maxillary bone, which in ahs animal 18 
entire. | 

‘But beforewe leave the bones of this part, I mutt 
not forget to obferve, that the venomous'teeth differ 

from the others, not only on account of their fize and 
- motion, but in having very diftinét qualities. In 
the firft place, it muft be remarked, that although 
two of them are found at each fide, they are very 
rarely faftened with equal ftreneth to the fockets 
that contain them. Sometimes the exteriour tooth 
on each fide is the loofeft, and at other times this is 
the cafe with the interiour ones. At others ‘again, 
the internal on one fide, and external on the other, 
are the loofeft. When the teeth jut out or project, 
‘that which is the beft faftened rifes morethan the 
loofer one, which appears longer. 

_ By weighing all thefe circumftances, and fome 
others that remain to be mentioned, we fee that the 
viper, in biting, only employs one of thefe teeth on 
éach fide. Nature has‘made this difpofition, to the 
end that the aGtion of one alone may fuffice to con- 
vey into the animal ‘the viper preys upon, all the 

IF 3 } venom 


, . e ivi} 
venom prepared on one fide, ik which is fhed with 
as much efficacy to the reptile itfelf, as if both 5 
had aéted equally. 
The tooth of the viper, in etndinea defcribes a 
fegment of a circle, and this crooked fhape, which 
-makes it refemble in a degree the claws of a bird of 
prey, Fig. . a, and Fig. 5. a, gives it a mucl 


greater ftren;sth than it would otherwife have. But 


this fhape prevents the tooth from difengaging it- 
felf, whence it fometimes happens that the animal 
preyed upon, in making efforts for its deliverance, 
plucks it out, particularly as the viper, perceiving 
itfelf dragged by a variety of motions, applies its 
tail to the earth, till it finds itfel€ well fixed. If by 
this means it cannot preferve its tooth, the latter is 
broke in the weakeft part of its: articulation. Na- 
ture, to remedy this evil, has contrived that the 


tooth which was before loofe, fuddenly acquires a 
great degree of firmnefs, and that in the place of 


‘the one which fell, another, which is detached at 
pleafure, immediately fucceeds: a tooth broken or 


plucked out, is foon fupplied by the. {mall rudi- ¥ 


ments of young teeth that are concealed in the 
focket betwixt the roots of the venomous teeth, and 
which, by degrees, at length become perfect. 

In the rattle-fnake I have remarked fix teeth of 


this kind, growing on the fame fide. I fhall not | 


hazard any conjeClures as to the caufe of thefe aux- 
iliary teeth falling into the empty focket; but 
from all that has been hitherto faid, there is great 


reafon te believe that their true ufe has been affigned — 
7 ) to 


( v ) : 
to them, fince the prefervation of thefe animals ren- 
ders fuch a fupply indifpenfably neceifary. 

The venomous téeth are hollow, from where 
they are fixed in the focket to the point. This 
hollow begins at the top of the orifice placed at the 
‘anteriour part of the tooth, Fig. 2. 2, and ends at. 
fome diftance, near the honiante b. The reft of the 
tooth is firm and folid, and cut like a tooth-pick. 

_ Fig. 3- fhows the hollow he this tooth cut in ‘east 
middle. 
- The venom is prepared and fupplied bv a gland 
fituated at each fide of the cheeks. It is attached 
by a ligament (4, Fig. 9.) to the finciput, where it 
proceeds to faften itfelf to the occiput and lower jaw, 
by means of another ligament 6. A ftrong white 
membrane which goes out of thefe ligaments, ferves 
to bind it ftill fafter, and to fecure it from too great 
a comprefion, to which it would otherwife be fub- 
ye, either by too great an accumulation of the ve- 
nomous fluid, or by too violent a preffure made by 
_ the animal to expel this fluid. The excretory con- 
duit ¢, is formed by a continuation of this fame tu-~ 
nick. This conduit is carried from the gland to 
the cavity of the tooth, by means of the bag or, 
fheath (Fig. 7.8.) ere enclofes the teeth on each 
fale. Xi 
f, Fig.’9. is a frnall white wid) the ‘proximity of 
, which to the teeth caufed is to be taken, for the fe- 
cretory organ of the venom, though it feems to be 
nothing more than a lymphatick or falivary gland, 
“and to be abfolutely wanted in the rattle-{nake. All 
the 
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the mufcles that concur towards the ac of. biting, : 


are fituated in the viper in fuch a way, that when 


they act they made a ftrong compreffion on the 
gland that contains the venom, and thus affift the 


ejaculation of the latter. Pan ‘ 

That which of all of them pecibuies the we 
to this ejaculation, is the-mufcle d, Fig. 9. After 
rifing out of the lower jaw, it extends obliquely. 


below the gland that contains the venom, till hav-— 


ing paffed betwixt the two ligaments, a and 4, it is 
returned back upon the outer furface of the gland, 


~ 


and is ftrongly' faftened to it ina direétion: parallel — 


to its length, by the ligament a, which ferves it as 
atendon. This mufcle may likewife affift in clofing 
the jaws.’ Its greateft action however confifts in 
“making a {trong compreffion on the venomous gland 
it fo exactly furrounds; and this compreffion is 
made nearly in the way we employ in expreffing the 
juice from an orange. The difpofition of this 
miufcle, (which extends over the whole furface of 


the gland, and takes the fame direétion asthe ex- . 


eretory conduit) and the very end of this conduit 
(which appears tendinous, and terminates at the 


root of the teeth) gave rife to the opinion of this 
mufcle ferving for the retraction of the latter. But. 


it is eafy to be convinced of the contrary, by mace- 


rating. a viper’s head, the fkin of which has been re- 


thoved,.in watm water, when the mufcle. apr 

eafily, and fhows the naked gland. 2 . ’ 
Fig. oD prefents an entire: viper’ s head... “At @ are 
feen the two venomous, siteeth, oneach fide, enclofed 
as 


C ni) 
their proper fheath. The different degrees of erece 
tion and diftenfion. are readily obferved. 

6 fhows the entrance of the trachea placed in 

fuch a way, that it is as little as poffible expofed to 
compreffion at the time of deglutition: 
_. ¢fhows the tongue of the viper, which ferves it 
infucking up the dew. It is this perhaps that 
places the auxiliary teeth in the empty ae as 
exigencies may require. 

Fig..8. fhows the bag or fheath that enclofes the 
two teeth. Itis drawn large, that its fringed aper- 
tures g@, may be the readier difiinguifhed. 


Continuation of the Explanation of Plate the Firft. 


Fig. 1. mm. is a bit of hair, iv which are {cen, 
in the middle and internally, feveral brown {pots ; 
its whole furface feems to be covered with -{mall 
winding cylinders, in fome meafure parallel to each 
other. 

Fig. 2. reprefents a fmall portion of the fame 
hair, which had been ftrongly compreffed on a glafs 
port-objet, with an iron plate. 

Fig. 3. is a fragment of the above figure, in which 
very {mall globules, detached from the winding cy- 
linders, are diftinguithed. 

Fig. 4. is another fragment of Fig. 2. shidhi 
having been fteeped in water, takes the appearance 
of a tran{parent and irregular Reliicle as it. appears 
Mage, oe 
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Fig. 6. fhows the globules of franfpiration. © 
Fig. 7. is a globule of blood, obferved with the 
fame glafs that was Bae ployeriit in the obfervation of 
Pigr6y: 4 
Fig. 8. is a piaficktlie elobiiles which vee the 
gluteniof the fkin of eels.) They appear’ ike fo 
many. bladders filled with infinitely {mall globules. 
Fig. 9:' is the fame mafs. of globules as in ‘the 
| preceding figure, but whieh have. been ae little 
dried. A fmall body is feen interiourly, oer In 
each globule in a different part.99 9 
Fig. 10.. reprefents one of thefe globules ‘af Fie: 
9. which contained in its middle part a fmall body 
likewife fpotted in the middle, ¢. which is on of 
the globules of blood, has been placed. at the fide 
of it, that their refpective fizes may be compared. 


agree PLATE aah 


Espleatio of the ee ther Bia with — 


} 


Figures, je: aa, 


wag. 7. reprefents the e \ teeth of | 
viper. | 4 ‘ 
Fig. 2 2. fhows the bag or fheath that covers tHe 
5 s. are the edges of this bag or theath which has 
been divided with fciffars. 7% ¢. are the two ellipti- 
al holes that are found at the bafis of the zi 
r @, are two equally ‘elliptical clefts, which are fitu- 
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ated almoft at the point of the fame tooth. m. is 
the receptacle of venom: this receptacle opens in 
its upper part ina conduit, and this conduit pro- 
ceeds to 9. where it opens at the part in which thé 
two teeth are faftened in their fockets. 

Fig. 3. fhows the fame receptacle of venom, ob- 
ferved with a lens ; ; its fhape at to be nearly 

triangular. | 

Fig. 4. is this fame Recentacte d in its natural fize. 

Fig. 5. is a traniverfe fection of the above recep- 
tacle, which appears to be formed internally of fe- 
veral cavities filled with venom, and feparated by 
partitions, s 0 Ce; “the venom, as is indicated in the 
figure, flows out by drops. | 

Fig. 6. reprefents one of the canine teeth with 
all. its cayities and. apertures. $s. fhows the éllip- 
tical cleft near the point: of the tooth ; 3 and ca. the 
hole found at. the bafis. i727. are a cavity of the 
tooth, clofed at r, andonly open at e. The tranf- 
verfe fection of it feen at the fide of the figure, and 
marked m. and the other {mall drawing at the fide 
of the figure, aro d. exprefs another fection of 
the fame tooth, made ina direction with a J. of the 
figure itfelf, Doehiae 

Fig. 7.. reprefents the gum in which the two 
canine teeth are fixed, and at their bafis are feen fix 
dmall teeth, which are not yet altogether formed, 
and which are deftined to replace the canine teeth, 
when the viper chances to lofe them, 4c 1. are 
three of thefe fmall teeth fituated at the left fide. » 
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Fig. I. reprefents a ae of the venom n of ih 
viper, fuch as it appears \ when it t begins to ary a lit: 
tleon the microfcope.  - 

Fig. I. reprefents the fame drop when atl 
dry. iF 

Fig, III. is a heap of fey fragments of dried 
venom. The letter a. thows.a fingular cleft turned 3 
in a {piral form. a he letter. c. fhows one “of thefe 
clefts, which feparates the fragments from each 
other. = i 

Fig. IV. fhows a drop of venom ‘taken from the © 
mouth of the viper, and. left to > dry on a bit of oon 
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Explanation t Plate the e Third: sR ogt 
ae ’ - = 

Fig. I. reprefents ‘a2 nerve ee with 5 tere Nhat 
ihagpnified fix times. The letters ¢c«. show the 
white bands, which are of the fame fize, and. fitu- 
ate] at equal diftances. The letters 04, ba; |v 0, 
are the intervals, the colour of which is ‘not fo pale; 

they are likewife of the fame fize, and equidiftant. 
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Fig. [1]. isa nerve enlarged about eight timés 
by a microfcope. Its. bands are not fo regular as 
thofe of the former figure, and in feveral places feem 
to crofs each other. | 

Fig. II. is another nerve, the bands of which 
are more diftin@, and approach each other in dif- 
ferent parts with a degree of irregularity, but with- 
out crofling. | 

Fig. V1. oY te a nerve, Gaeta} of the bands 
of which approach, and others crofs each other. 

Fig. VII. is a nerve in which feveral of the bands 
crofs each other at different angles. 

Fig. V. fhows a double range of bands in a 
nerve examined with a lens that magnified fix 
times; the bands of the two ranges, @r, oc, are 
equally large, and are all fituated at equal diftances: 
they enter into each other, as the band 0. is feen to 
enter into the band a. and the band c. into the 
band +. ; 

‘The nerve X, Fig. VILL. is compofed of two 
nerves: ra, ra, fhow one of thefe nerves; and ao, 
ao,the other. The line aa. fhows the union of 
the two nerves. 

_ Fig. 1V. fhows a nerve feparated into four, a d, 
ce, or, sm. In neither of thefe the bands either 
crofs. each other, or meet. 

Fico. XI. reprefents a nerve enlarged by a very 
ftrong lens, and covered with its cellular membrane. 
4a. are the two extremities of the nerve. mm m. ate 
the oviform globules that are obferved in the cel- 

Bieag: | lular 
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{ular membrane. y rrr. are the filaments. ‘of this 
membrane, floating i in’ water. 
The figures 1X. X. reprefent the way in viliibh 
‘ thefe bands appear and difappear, as they are ob- 
ferved ‘with :a greater or lefs degree of. light, and 
with lens of ‘different ftrengths. ceecc, are the 
white bands of the nerve of figure X. and aa a ae 
_ the dark fpots. In turning: the reflecting olafs of the 
- cmicrofcope the bands difappear, arid the winding fi- 
bres of Fig. 1X. are feen in their place. The bands 
ccc. of Fig’. X. become the convex winding fi- 
bres, ccc. of Fig! IX.; and» the opake intervals 
aaaa, of Fig. X. take the appar of the con- 
cave fibres a a ava. of Fig. Th. 


) ee of edly the Fourth. | : 


Fig. I. reprefents a primitive nervous cylinder 
_which feems to have here and there on its coats fe- 
veral fragments of winding threads, and fome rour 
corpufcles in its interiour part. ; i 
Fig. II. reprefents another cylinder, which fern 
filled with very {mall globular corpufcles, imme fed 
ina gelatinous tranfparent: humour. | + 
Fig. III. reprefents three primitive ‘nervous cy 
linders. . 
Fig. IV. reprefents a heap of srinivive nervous 
‘eylinders, om. is one of thefe cylinders ‘entirely 
{tripped of its external membrane. The cylinder 
‘reprefented by x e. is bare, e except its extremity te. 
ener na «cao sonst ene hee which 
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| “which j is covered. The outer cylindénia dc. is almoft 


entirely covered with. its membrane. The cylin- 
der r’s. is perfectly covered with its rugged mem- 
brane. 

Fig. V. reprefents another of thefe primitive 
nervous cylinders. 

Fig. VI. reprefents a primitive nervous cylinder, 
one half of which, ac. is formed of a tranfparent 
and uniform thread ; and the other half, # a. is al- 
-moft twice as large, lefs tranfparent, and irrecular 
andrugged. 

Fig. VII. reprefents a primitive nervous cyline 
der, in which o r. the thicket part, is covered with 

a cellular network, formed of very delicate fila+ 

ments. The part rs. is ftripped of this cellular 
het-work. : 

Fig. VIII. reprefents a primitive nervous .cylin- 
der covered with its exteriour coat. ‘This is com- 
pofed, as it appears to be, of very fmall winding 
threads, which Bae for the length of ‘the cylin- 
der itfelf. 

Fig. IX. reprefents a primitive nervous cylin- 
der, covered with its external coat. 

Figures X. and XT. reprefent two fingular canals 
found i in the fubftance of the brain, 
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‘Fig, 1. reprefents feve oral oviform bodies, found 


in Tr cellular coy ering of nérves:. 
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Woh aes Il. reptefents very {mall corpufcles found 
in the medullary fubftance of the nerves. 

Fig. III. fhows the apparent fize of the sichata 
of the blood of a rabbit, obferved with the fame 
glafs that was afterwards employed in Fig. IX. 

Fie. IV. reprefents feveral winding re of 
the cellular membrane of fat. 

Fig. V. reprefents two threads, My 4, placed one 
at the fide of the other, that their relative fizes may 
be the better feen. The thread m. belongs to the 
cellular membrane of fat, and the thread a. to the 
external cellular membrane of a nérve. _ They are 
both perfe@tly cylindrical, and pretty equal. in fize. 
Fig. VI. r+. is a lamina cut from the cortical 
- fabftanee of the brain, and obferved with a very 
ftrong lens. 7 a. are {mall round corpufeles, which 
appear to be filled with a gelatinous humour. 

Fig. VII. m a. thows the windings and inteftini- 
form circumvolutions that are feen in the cortical 
_ fubftance of the brain. yr rare the above wait 

cles. | 

Fig. VIE. rr. reprefents a fis lamina ct the me- 
dullary fubftance of the braia, which, obferved 
with a microfcope, feems to be formed of an heap 
of inteftines rr.; at their fide, at aa. are feen fe- 
veral corpufcles detached from the cortical fub-. 
ftance. » | . hy 

Fig. IX. repréfents a part of the retina. where it 
is not radiated. It feems to be compofed of a very ° 
fine cellular membrane, interfperfed with {mall glo- 
bules, 7 r. 


Fig. 
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Fig. X. fhows thefe globules of the retina of 
their apparent fize, relatively tothat of the globules 
of blood of Fig. XIII. 

Fig. XI. is another {mall portion of the retina, 
with the globules, and cellular membrane. — 

Fig. XII. reprefents the hollow of the eye, or 
the internal ftructure of the retina, of a rabbit. At 
rr. are feen the nervous rays, which proceed from 
the centre, and go on two oppofite fides as far as 
the edges. The two oppofite parts of the retina, 
mm. do not extend fo far, and are not furnifhed 
with fuch confiderable rays. Thefe rays, or ner- 
vous fibrils, feem to be cut by knots or diaphragms 
placed at very fmall diftances. The engraver has 
not been fo happy in the execution of this figure as 
in the others. It is not poffible to meet with an en- 
graver who can exprefs with the graving tool, all 
thefe little indeterminate ftrokes, which characte- 
-rize the truth of the objeét, and which are not ne- 
gleéted by the perfon who at once delineates the ob- 
jest, and obferves it with the microfcope. | 

Fig. XIII. fhows globuies of blood obferved 
with the lens employed in viewing the retina above. 
This is done that a comparifon may be formed of 
their relative fizes. 

NRigs R1TVG reprefents a portion of the ecllular 
néetzwork of the retina, which is fimply a web of 
winding veffels, to which the globules are attached. 

Fig. XV. reprefents a fhred of the retina, after 
it has been a little macerated. Several of the glo- 


bules that compofe it appear to be detached; the 
print 
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print of them however remains, and the hollow: * 
which they were funk. | 
: Fig. XVI. fhows {feveral irregular bodies that 

were detached with the point of a needle from the 
medullary fubftance Of Fig. TX. 


P L ASTsE V1, 
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Fig. I. reprefents a tendon magnified naly fix 

times. | ie 
- Fig. IT. reprefents another tendon, likewife ob- 
_ ferved with a very weak lens. 4 
i Fig. II. reprefents a primitive tendinous fafcia, 
which appears to be formed of feveral primitive . 
= parallel tendinous. threads. @ r. are two of 
_ thefe threads detached from the others. yet 
- Fig. IV. reprefents another tendinous fafcia 
ftripped of its cellular membrane, and compofed of 
eh threads, ry 7. , i 
Fig. V. is a fmall portion of the cellular mem- 
“brane of a tendinous fafcia, which appears to be. 
formed of feveral winding cylinders. rrrr. are: 
‘the ends of thefe cylinders. _ iia 
Fig. VI. reprefents four primitive flefhy fafcias 
in biohteeect with each other, and covered with their) 
cellular membrane. . The two marked mm. 5 Se 
have their fmall furrows in a circular form ; in, the, 
othert Wwo,aa.rr. they are not fo regular. 1 
. 
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Fig. VII. reprefents a primitive flefhy fafcia, 
partly covered with its cellular membrane. 

a, é, are the primitive omg threads, feparated 
and bare. 

Fig. VII. reprefents a primitive flethy fafcia co- 
vered with its membrane. | 

Fig. IX. is the fame-fafcia deprived of its mem- 
brane. Its threads are united at 2, and are dif. 
perfed at the other end at r, r, r. 
_ Fig. X. reprefents a fmall portion of the cellular 
membrane of the mutcles, formed of . winding 
threads r, 1, My Mh. 
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Fig. I. reprefents a portion of the diaphragm of 


arabbit. The letters 4, p, 9, r, thow the flethy part. 
a, Mm, c, 7, the tendinous part. -, is the trunk of the 
nerve that goes to the diaphragm. a, r, are a vein. 
f, fy are branches of the. herve 4. 4, ¥%, 9, y, are 
branches of the vein. and #; u, v, 4, are almott im- 
perceptible. ramification of the vein a, r. 
Fig. i teprefents a very {mall portion of the 
tendinous part of the diaphragm, Obferved with a 
very ftrong lens. 
_ Fig. IL. reprefents a nerve of the eighth pair of 
(a rabbit, which had been divided twenty nine days 
before. It is drawn about twice as large as it na- 
_turally i is. ‘The ie r, *, thow the part where is 


. 
was’ reproduced. 
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Fig. IV. is a repetition of Fig. IIL. magnified ina 


greater degree, that the {piral bands may be better _ 


~ 


feen. 
The letters 7, 2, 2, 2, of thefe two eee ‘indi- 


cate a part of the reproduced nerve, where 1S feen 


a white annular fpot. ba 

Fig. V. reprefents the fame nerve feen ‘that very 
ftrong lens. a; a, is the body of the nerve. m, m, 
#2, m, the cellular membrane that covers its fides. 

Fig. VI. is the fame nerve ftripped of its covering. 
The progrefs of the primitive nervous cylinders is 
feen in it, and the point of reunion or reproduction, 
where the diameter of the nerve, as well as that of 
the fibres, diminifhes confiderably, is marked 1, r. 

Fig. VII. isthe fame nerve, but a good deal torn 
with a needle, particularly at the part where it was 
reproduced, to determine the continuity of the pri- 
mitive nervous cylinders. a, a, are the two ends of 
this nerve. c,#, ¢, #, feveral of the primitive cy- 
_ linders that were torn. 

Fig. VIII. fepccgents the anteriour half of the 
bulb of the ox’ s eye, obferved at the concave 
fide. 

The letter #, points out the tunica {clerotis. ¥e 
the ciliary body, likewife called ligamentum ¢1 
e, the proceflus ciliares. ¢, the uvea, and 4 re 
pupil. 

_ Fig. IX. is the -half of Fig. VII. in which the 
ciliary body, as well*as the new canal 0, is” partly 


detached from the reft of the figure. 7, is the tus 
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nica felerotis iB ices of the tunica choroides. c, 
the fmall hollow i in which the ciliary body,. or liga- 
ment, is attached to the tranfparent cornea. The 
Aetters, ey: os Sy indicate a membranous fubftance 
formed by the meeting of the tunica choroides ¢, 
the. ciliary ligament 0, and the uveas. The letter 
e, thows the part of the ligament that is faftened in 
the hollow 2 
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Fig. 12. reprefents a very fine lamina of the epi- 
dermis. Very fmall globules are obferved in dif- 
ferent parts of it. 

Fig. 13. reprefents another lamina of the epider- 
mis, covered with water. It is not different from 
the frit. 

‘Fig. TA. reprefents a {mall bit ae human nail ‘Oke 
ferved dry. 

Fig. 15. fhows the fame portion of nail, but fteep- 
ed in water. — 

Fig. 16. fhows the appearance me a fall hollow 
made with a pin in a lamina of talc; both edges 
are interfperfed with winding threads iid globules. 

Fig. 17, reprefents a pinch of hair-powder, or 
powdered ftarch, wetted, and afterwards obferved 
with the microfcope. 


Fig. 18. fhows the appearance of the above pow- 
der obieried dry. 


Fig. 


they are filled either with an oily or 
according to the animals to which t 
are covered with winding cylinders, eae a 
Fig. 20. fhows one of the above veficles deptiv 
of i 11§ § winding cylinders. ; 


of ivory. 
Fig, 22. reprefents a piece of cotton thread ob- 
fetid dry. = 
Fig. 23. fhows the appearance of th ene soe 


fteeped in’ water. 
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i ¥F ig. 1. reprefents a cylinder of very oll gold, 
sb fe rved breadthwife. 

Fig. 2. is the fame cylinder : obfervel longi : 
nally. Ma 
Fig. 3. is a fmall bit of gold- leaf, 

~ Fig. 4. fhows four atoms of very ae fiver 


) 
> 


filings. 


re ‘ig. 6, “fhows: an atom “of zing, diesel iy 


bs 


Fig. 7s reprefents feveral grains of calcined mag- 


| nefia, the furface of which i is covered with winding 


cylinders. | 
Fig. '8. fhows : an atom of fae obferved dry. 
Fig. 9. reprefents | two atoms of white marble. 


Fig. 
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Fig. 10. isan atom a6 heavy fpar. 


Fig. 11. is a fragment of phofphorick Jager 
Fig. 12. is an atom of nikel. 
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Fig. 1. reprefents one of the branches, or branched 
cylinders, of which fponges are formed. 

Fig. 2. reprefents a very fmall fragment of elaf- 
tick refin. | 

Fig. 3. is a grain of common falt.- 

Fig. 4. is an atom of filver, in which the winding 
threads are feen inter{perfed here and there as ufual. 

Fig, 5. thows another {mall bit of filver, in which, 
inftead of the winding threads, fmall fhining grains 
are obferved. | 

Fig. 6. is likewife another fall bit of filver, 
_ which appears to be formed of points and pyramids, — 

Fig, 7.reprefents a {mall bit of tin, likewife furnith- 
ed with the ufual winding threads. 

Fig. 8. is a bit of antimony. 

Fig. 9. is an atom of cobalt. 

Fig. 10. is a very fine lamina of lead, covered 
with the ufual winding threads. | 

Fig. 11. is a bit of copper, which, like the other 
bodies, fhows on its furface the winding threads. 

Fig.-12. is a fmall fragment of rofe-leaf, » partly 
torn with the point of a knife, 


Fig. 


: xxii 
Fi ie 13- thowssen } Pipe, formed by a. Apisal, banc 


movens, | : iy . 
Fig. 14. is the fave! pipe, aartly ftripped at its i in- 
feriour end. 
Fig. 15. is a fragment of amber, which like all. 
other bodies, appears to ) be covered with winding 
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